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CHAPTER 1
SUVMARY AND CONCLUSI ONS

SUMVARY OF FI NDI NGS

Tumwater Falls and Dryden dans, both on the Wwnatchee R ver in
Central Washington, were built in the early 1900's as diversions
for hydropower, and irrigation and hydropower, respectively. In
recent years, the hydropower generation at both sites has been
abandoned. Tummater Falls Dam is maintained only for its aes-
thetic value and potential for hydropower. Dryden Dam is nain-
tained as a diversion for irrigation flow and for its hydropower
potenti al . The present fishway facilities at both sites are
i nadequate to properly pass the anadronmous fish runs in the
Wenat chee River. These runs include spring and sunmer chinook
sal non, sockeye sal non, coho sal non and steel head trout.

Predesign level drawings are provided in this report which
represent f ishuay schemes capable of adequately passing present

and projected fish runs. At the Tumwater Falls site this
involves a single wvertical slotted ladder wth 19 pools,
nomnally 12 ft wide by 8 ft |ong. The total capital cost of
this facility, including construction and engineering, in FY 1985

funds is estimated to be $933, 000. Proposed facilities at Dryden
Dam include vertical slotted |adders at the west bank (6 pools,
nominally 8 ft wide by 10 ft long) and at the east bank (10 pools
nomnally 8 ft wide by 10 ft |ong). The total capital cost of
these facilities, including construction and engineering, in
FY 1985 funds is estimated to be $946, 000.



The effects of present passage facilities on anadronous fish
stocks are addressed both quantitatively and qualitatively in

this report. The quantitative treatnent estimates |osses of
adult mgrants due to the structures and places an econom c val ue
on those fish. The dollar figure is estinmated to be between

$391, 000 and $701, 000 annually for both structures. The qualita-
tive approach to benefits deals with the concept of stock vigor,
the need for passage inprovenents to help ensure the health of
t he anadronous fish stocks of the Wnatchee River.

A Benefit/Cost analysis was perfornmed to determine the B/C ratios
for the range of economc benefits. This analysis yielded B/C
ratios of 4.1 and 7.3 for the "low and "high" estimtes of
benefits, respectively.

CONCLUSI ONS  AND  RECOMVENDATI ONS

This study indicates that there is a clear need for the proposed
I nprovenents. The econom c analysis shows that the investnent is
strongly justified according to the standards governing such

pr oj ect s. The anticipated benefits to the Wnatchee Basin and
Colunmbia River fisheries wll far exceed the total estimted
costs of the project. Gt Water Engineers, Inc. recomends that

the Bonneville Power Admnistration take the necessary steps
toward final design and construction.



CHAPTER 2
I NTRODUCTI ON

PURPOSE OF PROJECT

The Tumwater Falls and Dryden Dam Fish Passage Project is
included in the Northwest Power Planning Council's Colunbia R ver
Basin Fish and WIdlife Program Section 604(c)(3), (1982). The
purpose of this project is to inprove upstream passage for adult
anadronous fish. This first phase evaluates feasibility of fish
passage inprovenents for both dans.

AUTHORI TY

The Northwest Power Planning Council's Fish and WIldlife Program
states that Bonneville Power Administration shall fund feasi-

bility studies to correct fish passage problens at Tummater Falls
and Dryden Dam To satisfy this neasure, BPA contracted wth
Ot Water Engincers, Inc. on July 27, 1983 to conduct a feasibil-

ity study for inprovenment of adult fish passage facilities at

Tummater Falls and Dryden Dam This report has been prepared as

partial fulfillment of OIT's contract with BPA

SCOPE COF STUDY

The scope of this study had four objectives as foll ows:

o Select a nmethod for inmproving anadronpbus fish passage
around both the Dryden and Tummater facilities that wll
have the greatest probability of complete long-term
success.

o Analyze the project through a projection of expected
benefits.



o Expedite the review and authorization process for
i npl enent ati on.

o Perform necessary environnmental analysis to neet state and
federal requirenents.

The four objectives were acconplished through eight tasks. These
tasks were:

1. Field Investigation

2. Formul ation of Alternatives

3.  Agency Coordination

4. Analysis of Benefits

5. Eval uation of Alternatives

6. Pl an Sel ecti on and Predesian

7. Prelimnary Environnental Review

8. Institutional Arrangenents
SUBCONTRACTORS

OIT subcontracted with five consultants during the Tumwater Falls
and Dryden Dans project: Mlo C. Bell, Janes W Buell Ph.D., Kim
de Rubertis, Robert L. Rulifson and John F. Osborn Ph.D. M.
Bel |, a fish facilities engi neer, | ead the alternative
formulation and selection tasks. Dr. Buell, a fish biologist,
conducted the benefits task as well as participating in agency
coordination and environnental assessment. M. de Rubertis, a
geot echni cal engineer, perforned the prelimnary geotechnical and
geol ogi cal i nvestigation. M. Rulifson, a fish biologist,
participated in the environmental assessment task. Dr. Osborn
reviewed the predesigns.



CHAPTER 3
SI TE CHARACTERI STICS AND EXI STING FACILITIES

GENERAL

The Tummater Falls and Dryden Dam project involves two sites on
the Wenatchee River in Central Wshington. As shown in Figure 1,
Tumvat er Falls is approxinmately 24 nmiles northwest of the City of
Wenat chee, Washington and Dryden Dam is approximately 14 mles
northwest of the City of Wunatchee.

TUMMTER FALLS

Tummvat er Falls Dam has 400 ft of crest length at elevation 1487
ft with approximately 20 ft of head. The dam cross-section is a
concrete ogee with a timber crib/concrete foundation and operates
as an uncontrolled spillway. Figure 2 shows Tumnater Falls Dam
in plan, and the topography of the immediate area. Figures 3 and
4 are photogr.phs of the site; Figure 3 is taken fromthe |eft
bank | ooki ng downstream and Figure 4 is taken fromthe |eft bank
| ooki ng across the structure. (Throughout this report the right
and left banks are referred to |ooking downstream)

As seen in Figure 3, the left bank of Tumwater Falls has a weir
and pool fishway; adjacent to the fishway is an unused caretaker
residence. The right bank is occupied by a log sluice and intake
structure (the diversion point for the power plant that was
located 2.2 miles downstrean). The intake area, as well as the
upstream side of the ogee, is heavily laden with sedinent (Chelan
County PUD 1980b). The toe of the ogee structure is protected by
a sloping concrete apron, shown in Figure 4.

2.1



DRYDEN

Dryden Dam operates as an uncontrolled spillway wth approxi-
mately 1000 ft of crest length and a crest elevation of 969 ft.
As shown in Figure 5, there are two distinct types of construc-
tion at Dryden Dam The section parallel to the flowis a |ow
concrete buttress weir about 3 ft in height and approxi mately
500 ft in length. The dam sections roughly normal to the flow
are tinmber crib construction. Figure 6 is a photograph of the
upstreamtinber crib section taken fromthe right bank | ooking
across the stream Figure 7 is a photograph taken from the right
bank | ooking across the river which shows the concrete weir and
downstream sections of tinber crib.

The principal features of the Dryden site, apart from the weir,

are: trash sluices, a weir and pool fishway, gate house, |og
boom and canal . The existing fishway is on the right bank
adjacent to the trash sluice. The canal intake, gate house, |og
boom and second trash sluice are at the left bank. The canal
cross-section is trapezoidal with flow regulated by three steel
sluice gates covered by the gate house. The capacity of the

canal is estimated to be 500 cubic feet per second (cfs) (Chel an
County PUD 1980a); it has degraded fromits original capacity of
1300 cfs. The canal length is approxinmately one nile, extending
to the old powerhouse site and irrigation diversion.

H STORY AND OANERSHI P

TUMMTER FALLS

Tumrater Falls Dam was built in 1909 by the Geat Northern
Rail road Company as part of a hydropower production facility.

Electricity generated was used to power Geat Northern's railway
trolley over the Cascade Mountains between \¥natchee and

Skykomi sh.  To develop 6 nmegawatts of power, up to 1400 cfs were
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diverted nore than 2 mles downstream producing about 200 ft of
gross head (Chelan County PUD 1980Db).

Bet ween the years of 1924 and 1957, Puget Sound Power and Li ght
Conpany | eased and operated Tumwater Falls Dam After G eat
Nort hern abondoned the electric railway for diesel |oconotives in
1957, Chelan County PUD purchased the dam from G eat Northern;
power production ceased shortly before this due to destruction of
a portion of the penstock by a rockslide.

In 1978, Chelan County PUD initiated redevel opnent of the
Tumnater Falls project. After receiving a Prelimnary Permt and
conducting initial investigations, Chelan County PUD discontinued
redevel opnent efforts in 1981 since the project was, in their
estimate, not economcally feasible at the tine. Since Chel an
County PUD s surrender of the Prelimnary Permt, conpeting
permts have been filed on the site by T. Forbes of Hydro Energy
Associates and the Gty of Sultan, Washington. At the witing of
this report, no Prelimnary Permt has been issued.

DRYDEN

Dryden Damwas built in 1907 to divert irrigation water into the
canal then known as the Highline Irrigation Canal. Hydroelectric
facilities were added in 1908. Bet ween 1907 and 1924 the Dryden
project was operated by a nunber of concerns. From 1924 to 1948,
Puget Sound Power and Light Conpany owned and operated Dryden
Dam after which, it was owned and operated by Chelan County PUD.
Power production was term nated Decenber 31, 1957 when it was
determned that operation and maintenance costs outweighed
benefits.

Chel an County PUD consi dered redevel opnent of Dryden Dam for

hydropower between 1962 and 1965, and again between 1978 and
1981; both redevel opnent efforts were abandoned as not being cost
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effective at the tine. After Chelan County PUD s surrender of
the Dryden Prelimnary Permt in 1981, T. Forbes of Dryden
Associates filed for a Prelimnary Permt on the site. Thi s
Prelimnary Permt was issued in 1983.

EXI STING FACQ LITIES USE

TUMMTER FALLS

Al though Tummater Falls Damis not used for hydropower produc-
tion, it has potential for future devel opnent. Residents of the
Gty of Leavenworth also consider Tummater Falls an aesthetic
asset, as do residents living near the inmpoundnent Lake Jol anda
(pers. comm., Roger Purdom.

DRYDEN

Li ke Tummater Falls, Dryden Damis no |onger used for hydropower
production, however, the potential for future devel opment does
exist. Dryden Dam al so serves as a diversion for irrigation flow
for the Wnatchee Reclamation District (WRD). As owner of the
site, Chelan County PUD is obligated to supply 200 cfs through
the canal to the WRD.
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CHAPTER 4
GEOTECHNI CAL  ASPECTS

The purpose of this chapter is to describe the geotechnical
aspects of the sites as they relate to regional and site geol ogy,
and design and construction considerations. This particul ar
phase of the study was undertaken after preparation of predesign
| ayouts at each site.

TUMMTER FALLS

REG ONAL AND SI TE GEOLOGY

The rocks of the M. Stuart Batholith dom nate the geology of
Tummat er Canyon in which the project is situated. This large
intrusive rock nass is believed to be of the Mesozoic age. It
intrudes ol der volcanic and netanorphic rocks at many |ocations
near the project site. Structurally, the Leavenworth Fault is
the only majo- regional feature near the site. The fault,
believed to form the western boundary of the Chiwaukum Graben,
passes about one mle to the north of the site.

At the project site, bedrock is exposed on both banks of the
river. The bedrock is a medium crystalline, closely jointed
"salt and pepper" colored diorite, a hard resistant rock. O the
| eft bank, one set of joints dips into the road cuts and river.
A small rock slide occurred just downstream from the site on the
| eft bank, since the road cut renoved support from the rock nass
along the set of joints.

Four unconsolidated deposits overlie bedrock. The first of these

is fine alluvium accunul ated upstream of the dam Consi sting of
fine sands and silts, this deposit is due to the presence of the
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dam The reduced velocities in the small |ake behind the dam
have allowed these finer sedinments to accunul ate. The sedi ment
has alnost filled the available storage in front of the dam and
I s probably about 20 feet deep. Coarse alluvium the second
deposit, is conprised of coarser sands, gravels and boul ders;
this deposit is below the dam  The thickness of coarse alluvium
is not known, though it may be over 10 feet deep in the bottom of
the valley. Both abutments show a thin layer of colluvium the
third deposit present at the site. The colluviumis less than 1
foot thick and consists of angular fragnents of bedrock in a
veneer of sandy soil material. Where rockfalls have occurred,
angul ar fragnments occasionally have reached the river, contrast-
ing wth the rounded coarse alluvium The fourth deposit is
mannade fill. Until its relocation along the Chunstick Canyon
the railroad ran past the site on the left bank in the present
| ocation of the highway. Fill was placed to provide the subgrade

and ballast for the railroad. It is believed that the hi ghway
was constructed on this fill with little or no change in the fil
cross section. The fill, possibly over 15 feet deep near the

shoul der of the road, is a strong, free draining materia
standi ng on sl opes of about one and one-half horizontal to one
vertical (1.5H:1V.) Dark in color, it nmay be an anphibolite
borrowed from quarries near Leavenworth

The existing dam and fish |adder have survived a nunber of snal
eart hquakes. The site lies within an area characterized by the
Corps of Engineers as having potential for mnor damage due to
eart hquakes. Seismc considerations are not expected to control
desi gn.

DESI GN AND CONSTRUCTI ON CONSI DERATI ONS

Each of the materials described above, bedrock plus the four
overlying deposits, may play a role in the design and construc-
tion of the new fish | adder. It is not known what material (s)
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forms the foundation for the existing fish |adder. Constructing
the new fish |adder in the sanme general location will not have to
overcone problenms nuch different from those encountered in the
past . The foundation of the existing |adder appears structurally
sound. This is not surprising as the |oads inposed by the |adder
are light conpressive, or bearing, |[oads. Shearing resistance
does not appear to be involved in the design for the foundation;
it may, however, be inportant in the |layout of the excavation for
constructi on.

The downstream end of the new |adder nay encounter bedrock,

coarse alluvium fill or some conbination of these materials, any
of which should provide an adequate foundation

The proposed |adder has a "footprint™ wder than the existing

| adder . In order to set forns for the left wall of the new
| adder, sonme excavation will have to be made back into what is
believed to be fill material. This excavation will have to stand
during the construction period wuntil backfill can be placed
against the wall. For planning purposes, sl opes of about
1.25H: 1V should be wused for this excavation. Per manent sl opes
above backfill probably should not exceed 1.5H/1V.

DRYDEN

REG ONAL AND SI TE GEOLOGY

The site is located in a broad alluvial valley. Bedrock 1is
exposed on the left bank just upstream fromthe damin a railroad
cut. The rock is the Swauk Formation, an arkosic sandstone of

fluvial origin which is believed to be Cretaceous-Paleocene in
age. Bedrock dips steeply wunder the valley and is exposed
nowhere in areas being considered for new fish |adders. Overly-
ing the bedrock is alluvium consisting of silts, sands, gravels,
cobbl es, and boul ders.
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During the 1960 s hydropower redevel opment study at Dryden, a few
borings were nmade downstream from the dam In general, these
borings encountered only alluvium to a depth of about 100 feet.
There is no evidence to suggest significantly different condi-
tions at the proposed new | adder |ocations. Both new | adders are
expected to be founded on alluvium The previous borings showed
that the river tends to arnor its bed, i.e., the coarsest
material is located in the first 10 feet of the bed. Bel ow t hat,
the alluviumtends to be finer.

Li ke Tunwater Falls, the site lies within an area characterized
by the Corps of Engineers as having potential for mnor damage
due to earthquakes. The existing dam has survived a nunber of
smal | earthquakes w thout apparent danage. Sei smi ¢ consideration
will not be a factor in design.

DESI GN AND CONSTRUCTI ON CONSI DERATI ONS

The alluvium at both |adder |locations is expected to provide an
adequate foundation, as original structures of sinmilar propor-
tions have survived w thout serious foundation problens. The
only special precaution to be observed is defending discharge
areas against scour and consequent undercutting of structures.
Suitably proportioned aprons can provide the required protection.
The existing ladder at the right bank was reinforced in the fall
of 1983 to protect against flood flows between the |adder and
bank. Simlar care should be taken to protect the new |adder.

The proposed |adder near the canal headworks (see Figure 5) will

abut the canal. Behind the existing retaining wall, the canal
bank is likely manmade fill. Al t hough all uvium was used for the
fill, the bank has sealed itself over the years and is probably
wat erti ght. If it is disturbed, sone attention should be given

to restoring its watertightness, either with natural or manmade

materi al s.
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CHAPTER 5
HYDROLOGY AND HYDRAULI CS

HYDROLOGY
GENERAL

The Wenatchee River flows fromthe east slopes of the Cascades in
a generally southward direction and enters the Colunbia River
approximately 2 mles north of the Gty of Wnatchee. Typical of
higher elevation streams, the Wwnatchee's flows peak wth
snowrelt in the spring. The USGS (1980) estimates the drainage
area of the Wnatchee R ver, above Peshastin, to be approximately
1,000 sq. m. The flood of record is 32,300 cfs which occurred
May 28, 1948. The record low flow is 183 cfs which occurred
Cctober 14, 1939. The nean annual flow of the Wnatchee River at
Peshastin is approximately 3,100 cfs.

TUMMTER FALLS

Data fromthree USGS gagi ng stations were used to determ ne flows
at Tummater Falls Dam river nmle (RM 30.9. The location map on
Figure 1 shows the USGS gages on Icicle Creek, at Plain (RM 46.2)
and Peshastin (RM 21.5). The flow at Peshastin gage is approxi-
mately 6 percent greater than the conbined flow at Plain and
Icicle gages. O the 6 percent difference in flow, approxi mately
3 percent is due to Chiwaukum Creek, which enters the Wnatchee
at RM 36. The remaining 3 percent probably comes from the
smal ler tributary streans on the Wenatchee. Fromthe |ocation of
Tumnater Falls Damit is estimated that the flowis 4 percent
greater than the flow at Plain. Though there are seasonal varia-
tions in data correlations between gages, the 4 percent correc-
tion applied to Plain gage is well wthin acceptable accuracy.
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A mean nonthly flow hydrograph and a flow duration curve for the
Wenat chee River at Tumnater Falls, Figures 8 and 9, respectively,
were produced from adjusted USGS data at the Plain, WA gage. A
conputer program developed by OIT called FLODUR was used to
create the hydrograph and flow duration curve. The sixty-two
years of nmean daily flow data, between 1911 and 1974, used in the
anal ysis were obtained from the USGS via conputer tape.

Figure 8 shows the snow nelt high flow period with peak average
flow of 6,856 cfs in June; the low flow period occurs between
August and WMarch. A hydrograph of a typical water year, 1969, is
shown in Figure 10.

DRYDEN

Peshastin gage, at RM 21.5, is 3.9 river mles upstream of Dryden
Dam Bel ow Peshastin gage, Peshastin Creek adds additional flow
to the Wenatchee River. This flow was estimated by Chelan County
PUD (1980a) to be 2.5% of the Wnatchee R ver at Peshastin. USGS
data from Peshastin gage, between 1930 and 1981 were adjusted
by the 2.5% and used to produce a nean nonthly hydrograph,
Figure 11, and a flow duration ~curve, Figure 12, for the
Wenat chee R ver at Dryden Dam These figures were also produced
usi ng FLODUR Flow data from a typical water year, 1969, is
shown on Figure 13.

HYDRAULI CS

GENERAL

Hydraulic data necessary for predesign and feasibility are
primarily stage-discharge relationships at various |ocations at

the sites. Key areas of interest are fishway entrances and
exits. Fluctuations of these water surfaces govern hydraulic
design and operation of | adders. Information is also required to
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identify potential scour areas. These are principally stage-
di scharge relations, channel geonetry and bed roughness. At the
witing of this report, some data for hydraulic calculations have
yet to be collected; however, existing information has been used
and nmust be supplenented wth additional data in final design.

TUMMTER FALLS

The ogee crest spillway at Tumvater Falls Damis the hydraulic
control of the upstream water surface and, therefore, the fish-
| adder exit. The stage-discharge relation can be determ ned
using the standard weir equation (Davis and Sorensen 1969); these
results are plotted on Figure 14,

The exit of a new fishway on the left bank of Tummater Falls Dam
woul d be | ocated approxi mately where the existing exit is. Data
obtained by Berry (1964) shows river stage at flows of 710 and
10,100 cfs at Plain gage. These data, along with a flow of 2,000
cfs obtained by OIT, are plotted on Figure 14 as stage versus
di scharge and apply to the downstreamregion of the [adder. This
technique for determning tailwater variation is preferred, when
possible, as it is direct and does not require sinplifying
assumptions of uniform flow, bed slope, channel geonetry and
roughness.

DRYDEN

The upstream water surface, and therefore fishway exits, at
Dryden Dam are controlled by the overflow weir. Li ke Tumwat er
Falls, the stage-discharge relation can be determ ned using the
standard weir equation; these results are plotted on Figure 15.

The water surface fluctuations at proposed | adder exits have yet

to be determ ned. These stage-discharge relations nust be
determined wth the direct nmethod used at Tummater Falls.
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Cal cul ations assumng uniform flow are erroneous since downstream
wat er surfaces are controlled by plunge pools downstream of the
weir.
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CHAPTER 6
FI SHERI ES

GENERAL

The Wenatchee River provides passage, and spawning and rearing
habi tat for natural runs of anadronous sal non and steel head
trout. Additional production is provided by the federal hatchery
on Icicle Creek near Leavenworth which is managed by the U S.
Fish and Wldlife Servi ce. Anadromous fish which pass Rock
| sl and Dam on the Colunbia River either continue up the Col unbia
past Rocky Reach Dam or enter the |ower \Wnatchee River. Sone of
these fish spawn in the lower river, while the habitat prefer-
ences of others cause them to continue upstream past Dryden and
Tumwater Falls dans. The condition and irregular operation and
mai nt enance of the fish | adders at the dans has caused diffi-
culties for the adult fish mgrating upstream especially under
certain flow and operational conditions.

Dryden Damis located in a |ow gradient, noderately braided reach
of the river am dst sone usable spawning gravels, while Tumater
Falls Damis located in a steep gradient canyon, 13.3 mles
upstream from Dryden Dam Fish passing Tumwater Falls Dam
continue upstreamto spawn in the |ower gradient portion of the
river and tributary streans between the dam and Wenat chee Lake.
Except for an unknown proportion of strays, hatchery returns do
not pass Tumwater Falls Dam but rather enter Icicle Creek above
Dryden Dam A termnal fishery is permtted in sone years when a
substantial surplus of hatchery fish return to Icicle Creek.

SPECI ES

The nmmi n anadronpus runs on the Wenatchee River consist of sock-
eye, spring and sunmer chinook sal mon and steel head trout.  Coho
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salmon were reared and released by the Leavenworth National Fish
Hat chery resulting in sonme returns of adult coho to the system
This program was discontinued in the early 1970's, however, and a
significant mainstem coho run has apparently not persisted. The
Leavenworth hatchery raises mainly spring chinook wth annual
production of roughly 2.5 mllion snolts (Millan 1982). O her
spring chinook spawn in lcicle Creek downstream of the hatchery
or in the Wnatchee R ver, betwen the tw dans and above
Tummvater Falls Dam Sumrer chi nook spawn below Dryden Dam
bet ween dans and between the pool behind Tummater Falls Dam and
the H ghway 2 bridge near Chiwaukum Creek, about four river mles

upstream Sockeye spawn upstream of Tumnater Falls Dam
generally in streans tributary to Wnatchee Lake. There is
little recent information on coho sal non. However, coho counts

at Rock Island and Rocky Reach Dans indicate that about 1,000
fish per year (widely variable) are available to run up the
Wenat chee River system Counts are often very low (zero to a few
hundred) for several vyears running (Leman 1980). If coho are
present, they probably spawn prinmarily below Dryden Dam with a
few passing through Tumnater Canyon to spawn in upriver tribu-
taries. If a substantial coho run were to be reestablished in
the system it is expected that a significant proportion would
have to pass both Dryden and Tumwater Falls dans.

The sockeye run typically ranges between 15,000 and 50,000 fish
and is one of the two |argest sockeye runs in the Colunbia R ver
System The other, wusually larger run, 1is supported by the
Ckanogan River (Millan, no date). Nat ural spring chinook runs
range from 2,500 to over 12,000 fish (average approximtely 5, 600
fish). Esti mated summer chinook runs on the Wwnatchee have a
simlar range of about 4,000 to 10,500 fish annually (lo-year
average approxi mately 7,000). St eel head production is typically
4,000 to 5,000 fish annually.
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M GRATI ON  AND SPAWNI NG HABI TS

Spawni ng and mgration habits are considerably different for each
speci es. Sockeye salnon spawn primarily in tributaries to Lake
Wenat chee, although a few riverine spawners are known to utilize
t he mai nstem Wenatchee River and Nason and Icicle Creeks (Millan,

no date). Only Iimted spawning of naturally reproducing spring
chi nook occurs below Tumwater Falls Dam primariy in lcicle Creek
and Peshastin Creek. At least 80 percent of the spring chinook

spawni ng occurs above Tummater Falls Dam About 30 percent of
the successful sunmer chinook spawners are found in the nainstem
bel ow Dryden Dam about 60% are found between Dryden and Tumnater
Falls dans, and about 10% are found above Tummater Falls Dam
Steel head trout spawn in various tributary streans; nost of the
run is thought to use tributary streans above Tumwater Falls Dam
Certain other life history information on various anadronous fish
stocks in the Wnatchee system is summari zed bel ow.

CHI NOOK

Adult spring chinook mgrate during the period My through June

W th spawning occurring from m d-August through Septenber. Rear -
ing occurs year-round, wth out-mgration concentrated during
April and May. Adult sumrer chinook run during the period
m d-June through August, reaching Tumwater Falls Dam in August
and Sept enber. Sunmmer chi nook begin spawning during Septenber,
continuing into OCctober. Summer chinook fry energe in late

spring and rear primarily in the mainstem Juveniles out-mgrate
from June through Cctober.

SCCKEYE
Sockeye run timng overlaps that for summer chinook, beginning

slightly later in July. Adults reach Tumwater Falls Damin early
August and continue passing the dam through early Septenber.
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Sockeye juveniles rear year-round in Wnatchee Lake, and two-
year-old juveniles begin downstream mgration during April and
May.

COHO

Timng for any coho which may be present in the systemis
presumed to be simlar to other areas on the Colunbia. Mgration
probably occurs in Septenber and October with spawni ng continuing
into November. Coho rearing is year-round, wWth juvenile
out-mgration occurring during late spring.

STEELHEAD

Based on fish counts (Washington Departnent of Gane, unpub.) and
information in the Dryden Draft EIS, (Chelan County PUD 1980a),
sumer steel head occur in the Wnatchee system The st eel head
run begins in early July with the mgjority of fish entering the
system from August through Cctober. Adul ts hol d through the
wi nter and spawn from late March through early June. A few fish
overwinter in the Colunbia River and run up the Wnatchee in the
spring as water tenperatures rise (S. Hays K pers. comm).
Rearing is year-round with out-mgration of yearling or ol der
juveniles occurring in the spring.

In addition to anadronous species, the mainstem Wnatchee R ver
contains resident rainbow trout, nountain whitefish and Dolly
Varden char. The Washington Departnent of Gane planted Brown
Trout in the system beginning about 1980. Since there is little
evidence of survival in the past two years, and none of success-
ful reproduction, the practice has been discontinued.
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Resi dent fish supply an active sport fishery, as do steel head.

H storically, about 30-50 percent of steel head runs, averaging
about 2,000 adults in recent years, are harvested by anglers.

Washi ngt on Departnent of Gane has periodically inposed restric-
tions on steel head fishing above Tumwater Falls Dam due to snall

run sizes. These restrictions were inposed to increase spawni ng
escapenents and to protect fish on their spawning grounds. A
substantial increase in run size occurred in 1983. The run was
estimated by WDG at 8,000 fish; harvest data were not available
at the tine of witing. About 100, 000 summer-run two-ocean
Skamani a stock steel head juveniles were reared and rel eased into
the Wenatchee system in 1982 and 1983 by Chelan County PUD as
part of a three-year cooperative pilot program with WG A
tentative agreenent for a permanent programis awaiting approval

by the Departnent. The first returns fromthese plantings are
due the summer of 1984. Expected survival is about 1 percent or
1,000 adult fish (S. Hays, pers. comm). A new nmanagenent

strategy seeks to increase steelhead spawning escapenment and
eventually run strength by limting harvest to 20 percent of the
total run. Target spawning escapenent for this strategy is 8,000
fish.

PROBLEMS W TH EXI STI NG PASSACE FACI LI TI ES

Each of the danms present significant passage problens to
anadromous fish. The principal problems are due to dam confi gu-

rations, placenent of |adders, inadequate flow regulation in
| adders and decay of existing facilities. These problens result
in stress, delay, injury and probably associated nortality.

During recent observations of facilities, the following site
specific problenms have been noted.



TUMMTER FALLS

o The downstream section of the existing | adder has been
battered by flow, gravel and ice. As a result, the |ower
portion of the right wall is broken and spillway flow
competes with [adder flow.  The spillway flow then creates
a barrier to fish at higher flows.

o Ladder flow, regulated by stop logs, is often too high or
too low for proper |adder operation and, ultimately, fish
passage. The key difficulty is proper placenent of stop
logs with continually changing flow At low flows in the
| adder, fish can encounter insufficient dissolved oxygen.
Thi s phenonmenon has been observed. During high flow
events the ladder itself can be a barrier

o The volune of fishway pools, approximately 150 ft3, is
not adequate to provide both volume for energy dissipation
and quiet areas for fish to rest. The accepted criterion
(Bell 1980) is 1 ft3 of pool will dissipate 4 ft-1b/sec
of power. If this criterion is adhered to, the maxi mum
fishway flow for 150 ft3 of volune should be approxi-
mately 10 cfs.

o Wien ladder flowis properly regulated, attraction flowis
insufficient to conpete with spillway flow.

o Changes in spillway alignment and discontinuities in the
apron bel ow the spillway cause flow concentrati ons on the
apron. These flow concentrati ons appear as jets on the
apron, seen in Figure 4, that extend to the pool bel ow
Fi sh have been observed junping at these sources of false
attraction.
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DRYDEN

The left side of Dryden Dam the tinber crib portion
furthest downstream is approxinmately 8 ft high and has no
fishway. The original fishladder was washed out by the
1948 flood and never replaced. Fish approaching this side
of the dam separated by the island, encounter a substan-
tial barrier. These fish nust drop back and go around the
island to pass upstream

The existing right bank |adder has inadequate flow
control . Li ke Tummater Falls, flowis controlled by stop
| 0gs. Even if proper flow control is maintained, the
attraction flow is inadequate.
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CHAPTER 7
ALTERNATI VE FORMULATI ON AND EVALUATI ON

The ganmut of possible fish passage alternatives include fish
| adders, locks, barrier renoval, trap and haul, and cable ways.
Although the latter four alternatives have been successfully
applied in other instances, the Tumwater Falls and Dryden sites
are not well suited to these techniques. Therefore, only fish
| adder schenmes have been seriously considered in this study.

CRI TERI A
ABI LITY TO PASS Fl SH

If a fishway is to pass fish, the entrance as well as the fishway
nmust be attractive to fish. The entrance jet or flow nust have
sufficient nomentum to conpete with anbient flow and thus attract
fish. The flow required is site specific; however, the standard
for velocity, as noted by Bell (1980), is 4 to 8 feet per second
(fps). As well as entrance flow and velocity, entrance position
is also inportant. Thr oughout the design range of flow at a site
the fishway entrance nust be accessible to fish; this is often
acconplished by providing nore than one entrance. Finally, if an
entrance is to be effective, there should not be conponents of
velocity normal to it greater than 1 to 2 fps and preferably only
conmponents of velocity parallel to it.

Much of the design criteria for fishways has been conpiled by
Bel I (1980). Pertinent criteria are listed with sonme explanation
as follows:

0 The maxi num drop between pools of a weir and pool or slot
and pool fishway should be 1 ft. Violat ion of this
criterion can stress fish and prevent weaker fish from
further mgration.



o The volune of fishway pools should be such that the
energy of the flowng water is dissipated in each pool.
The rule of thunb is 1 ft3 of pool wll dissipate
4 ft-1b/sec of power.

o Sufficient regulation should be provided to ensure the
fishway will properly operate under all flows at which
fish are mgrating. Variations in |adder entrance and
exit water surfaces can be controlled wth adjustable
weirs and gates or through use of wvertically slotted
weirs.

o Transport velocities in flooded or |evel areas of the
fi shway should be on the order of 1 to 2 fps over the
gross area of the fishway. This provides attraction for
fish to nove through the fishway, though not inpeded by
high flow velocities

o Any orifices, slots or trashrack openings nust be |arge
enough to pass fish. Cenerally 9 to 12 in. is adequate
for anadromous fish

Fi shway flow and sizing should also consider the timng of fish
nmovenent and oxygen requirenments of fish. At any tinme when fish
are passing through a |adder, the volune of pools should be
sufficient to confortably hold fish. In addition, the dissolved
oxygen in water nust be adequate for fish needs. Rel atively
short fish ladders, as required at the Tummater Falls and Dryden
sites, generally do not have a controlling oxygen requirenent
since fish pass quickly through such facilities. The follow ng
criteria were adapted fromBell (1980) and apply to fish timng,
pool sizes and oxygen requirenents.
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o In any one day 10% of the total run could pass, and 10%
of the day's fish could pass in one hour. It should be
noted that daily peaks do occur in excess of 10% e.g.,
in early August of 1966, 18% of the Wnatchee R ver
sockeye run occurred in one day.

o Pools should allow, at a mninum 3 ft3 per adult fish
or 0.2 ft® per pound of fish.

o Fish spend between 2.5 and 4.0 mnutes in each pool of
| ce Harbor, weir and pool or slotted fishways.

o Adult fish oxygen requirenment during active swinmmng is
approxi mtely 40 x 10'4 oz/hr/pound of fish, during
normal activity this drops to 24 x 10-4. The
di ssol ved oxygen concentration of fresh water at 50° F is
approxi mately 0.012 oz/ft3 at mean sea |evel. Conser -
vatively, 50% of the available dissolved oxygen is usefu
to fish.

The criteria nmentioned in this section are relatively easy to
satisfy in design, and should keep fish delay and stress at a
m ni mum

ADAPTABI LI TY TO HYDROPONER

As stated in Chapter 3, there have been Prelimnary Permts filed
with the Federal Energy Regul atory Conm ssion for redevel oprment
of both Tummater Falls and Dryden sites by T. Forbes of Hydro
Energy Associates, as well as the Gty of Sultan on Tumnater
Falls. Also, Chelan County PUD has stated that they nay w sh to
rehabilitate the sites when economc conditions nake it feasible
(pers. comm, Roger Purdom. In view of this, fishway schenes
al so should be evaluated on their ability to adapt to hydropower.
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Requi renents for hydropower are not difficult to neet, since
redevel opnent plans for both sites include diverting water at the
dans to powerhouses sone distance downstream The fundanent al

requi renments, as stated by Chelan County PUD and Dryden
Associ ates, are as follows:

0 Fishway flows should stay wthin the instream flow
requi rements at each site.

0 |If possible, the head available to hydropower production
should not be decreased with fishway redevel opnent.

0 The right bank of Tummater Falls Dam should be left open
for juvenile screening needs.

0 The canal and headworks at the left bank of the Dryden
Dam shoul d not be disturbed in such a way as to interrupt
irrigation service or preclude flow to the old powerhouse
Site.

ACEEJCY COORDI NATI ON

Comments on this project have been received from a nunber of
sources including Washington State Departnment of  Fisheries,
Washi ngton State Departnent of Ganme, National Marine Fisheries
Service, US  Fish and WIldlife Service, Chelan County PUD,
Yakima Indian Nation, Colville Confederated Tribes, and Dryden

Associ at es. Through neetings and telephone conversations, a
nunber of comments have have been nmade by the above agencies as
to biological and engineering aspects of the project. The
biological input and concerns have dealt wth issues of run
timng and strength, stock degradation through injury and delay
at sites, and enhancenent of fishery resources. Comments on
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engi neering aspects have included pool design (geonetry, size,
flow, and placenent), auxiliary attraction flow, entrance
configurations and construction timng and techniques. The
bi ol ogi cal and engi neering conments, where appropriate, have been
i ncorporated throughout this study.

ALTERNATI VES CONSI DERED

FI SHWAY TYPES

In general, there are four types of fishways in conmon use, they
include Denil type, weir and pool, Ice Harbor and vertical
slotted. Each of these designs are discussed as to their
applicability to the Tumvater Falls and Dryden sites.

Deni | Fi shway

The Denil fishway is an open flume with baffled walls and fl oor.
The baffles are oriented in such a way to create return flow at
the walls and floor which slows the core flow. The fishway can
then be set on a relatively steep slope, wusually 6HIV, and
maintain a maximm velocity less than 4 fps. Since there are no
pools or resting areas in Denil sections, the l[adder nust be
provided with resting areas after approximately 30 ft of run.
The Denil has the advantage of operating over a range of 3.0 to
3.5 ft of headwater fluctuation, which is adequate to cover the
range of flows at both the Tumwater Falls and Dryden sites.

There are, however, two difficulties with the Denil; problens
wi th passing sedinents and debris, and relatively high operation
and nai ntenance costs. Difficulty in passing sedinents is a

concern as both inpoundnents are heavily laden with sedinments
which will nmove into the fishways during higher flows.
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VWir and Pool Fi shwav

Exi sting fish ladders at Tumwater Falls and Dryden dans are of
this type. They are a series of pools with water flowing from
pool to pool over rectangular weirs or stop | ogs. As the head-
water fluctuates, the fishway flow nust be regulated by adjust-
able weirs, stop logs or orifice controls. Li ke the Denil type,
standard weir and pool fishways will not readily pass bed | oads
and nust be designed with bottom orifices if this is a concern.
As mentioned by Bell (1980), weir and pool systens can oscillate
between streaming and plunging flow which is an instability
appearing as roll waves on the fishway surface that can conpound
to a point where the fishway is useless. This problem can be
avoi ded with proper design; however, flow regulation and sedi nen-
tation remain as major probl ens.

I ce Harbor Fi shway

The lce Harbor design is a nodified weir and pool type. The weir
section has either one or two orifices in the bottom that wll
pass bed loads as well as fish. Fish generally prefer orifices
to junping over weirs. The upstream side of the weir is provided
with two baffles oriented normal to the weir and parallel to the
general direction of flow Due to the baffles, orifices and weir
crest shape, the unsteady flow problem nentioned in the previous
par agraph does not occur. Like the weir and pool fishway, the
I ce Harbor design requires flow regul ation.

Vertical Slotted Fishway

The slotted fishway is fashioned with vertical slots, wusually

12 in. wide, that wll pass debris, bed load, and fish, as well
as regulate flow over a wide range of tail and headwater fl uctua-
tion. The slope of the slotted fishway is set such that during

7-6



the maxi mum water surface difference, between head and tail water
the head | oss per pool is 1 ft. The head | oss per pool for a
smal ler water surface difference is less than 1 ft. The vertical
slots will not maintain a constant discharge over the range of
wat er surface fluctuation; however, hydraulic characteristics of
the fishway are constant and therefore useful to fish over the
design range of flow

For the Tumwater Falls and Dryden sites, the slotted fishway is
the preferred choice. It has the operation characteristics
necessary for these sites, capital costs are conparable wth
ot her designs and annual costs are the |east anong alternatives.
The various agencies consulted on this project concur that the
slotted fishway is the best alternative.

TUMMTER FALLS

Two passage alternatives have been considered at Tumwater Falls.
The first alternative, see Figure 16, involves a single slotted
fishway at the |eft bank. The second alternative involves
slotted fishways at both the right and |left banks, as shown in
Figure 17. The follow ng sections discuss both alternatives and
the reasons for recomending the former.

Alternative 1, Left Bank Fishway at Tumwater Falls

A single slotted fishway at the left bank of Tumwater Falls Dam
woul d have the entrance at the furthest upstream point of the
barrier. This is the nost desirable location. The |adder would
operate with three entrances as shown in Figure 16. The two
| oner entrances would provide attraction for fish comng straight
up the channel or fromthe right side of the pool below the dam

The upper entrance would allow nore flexibility during higher
flow situations. The | ower entrance pool would be used for

1-7



adding attraction flow in excess of fishway flow.  The operation
flowin the fishway will vary from25 to 40 cfs, depending on the
head across the |adder. The attraction flow added to the | ast
pool is 100 cfs. Approximately 40 cfs would also be added to the
seventh pool to supply the upper entrance.

In general, fish |adder pools are |onger than they are w de.
In this case, however, the fishway length is constrained by site
conditions and pools are 8 ft long and 12 ft w de. This will
provide adequate resting area for fish and volune for energy
di ssi pati on.

It was nmentioned in Chapter 6 that jets appearing on the dam
apron under |ow and nedium flow situations falsely attract fish.

This problem may be solved by an arrangement of baffle bl ocks on
the apron, crest nodifications at discontinuities in the struc-
ture or sone conbi nation of both. Possi bl e solutions should be
tested with a physical hydraulic nodel as the hydraulics are
conplicated and alternative solutions cannot be anal yzed w t hout

hydraul i ¢ nodel i ng. In addition to the jets, a better under-

standing of the |adder entrances, attraction flow and anbient

flow interaction can be obtained with the nodel study.

Alternative 2, Right and Left Bank Fishways at Tumwater Falls

Di scussion in this section is limted to the right bank fishway,
as the left bank facility was discussed in alternative 1. Fi sh
woul d enter the | adder on the apron as noted in Figure 17 and
continue through the 18 pools to the forebay. The ladder would
operate over a range of flows between 300 and perhaps 10,000 cfs
with flow regul ation provided by the vertical slots. Pools would
be 6 ft wwde by 10 ft long with fl ows between 25 and 40 cfs.
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The right bank fishway has the advantage of passing those fish
which typically approach that side first. This woul d decrease
del ays associated with fish finding the other |adder, and perhaps
mtigate stress and injury resulting from fish junping at the
dam

There are however, economc and logistic problenms with the right
bank |adder since construction on that side would necessitate
crossing the river with mterials and equipnent. This woul d
require a tenporary road to a dry work area downstream of the
| adder with culverts to pass the river flow A 6 ft wde by
4 ft high notch would be cut through the dam crest to accommodate
fish passage facilities. Tailoring of the crest would also be
required to prevent spills onto the fishway. This would involve
raising the right-nost section of the spillway and |owering the
ot her sections. Rai sing a section of the dam may conprom se the
structural stability of the dam as well as «create higher
backwat er . Either of these effects is undesirable.

It is estimated that a right bank fishway would cost $600, 000
nmore than the left bank facility. This figure includes the total

capital costs of design and construction projected to BPA's FY
1985; inflation of 7% annually was used. The | east desirable
aspect, however, is operation and nmaintenance. The right bank is
currently accessible only by boat or a two mle hike over a foot

bri dge. This access would not permt nmmintenance by heavy
machi nery and would neake routine naintenance difficult. Thi s
woul d conprom se fishway utility.

Recomendat i on

A fish ladder should be provided at the left bank as site condi-
tions and natural tendancy of fish dictate this. The concern
then is whether a right bank |adder is necessary. | nvesti gations
up to this tinme indicate a single left bank |adder would suffice



if the remainder of the apron is made unattractive to fish. This
should be the case with the elimnation of the jets. A right
bank fishway would then not be necessary and the additiona

capital costs as well as the operation and naintenance diffi-
culties could be avoided. The recommendation for Tumwater Falls
Damis then Aternative 1, a single left bank slotted fishway.

As well as solving the fish passage problens, Alternative 1 is
not conpetitive w th hydropower devel opnent at Tumwater Falls.
The general |ayout as proposed on Figure 16 has been discussed
with both Chelan County PUD and Dryden Associ ates. Nei t her of
t hese groups have raised any objections to this alternative.

DRYDEN

Consi dering passage requirenents and cost effective design, there
Is one reasonable fish passage schene at Dryden Dam Thi s
invol ves slotted fishways at the right bank, at the approximate
| ocation of the existing fishway, and at the |eft bank adjacent
to the canal.

As shown in Figure 18, the right bank |adder would have six pools
and the |left bank |adder ten. The | adders woul d operate over
Wenat chee River flows between 500 and 12,000 cfs. Entrance pools
at both fishways would receive auxiliary water for fish attrac-
tion of 100 cfs. The proposed fishway pools would be 8 ft wde
by 10 ft long with flows between 25 and 40 cfs. As nentioned in
Chapter 6, fish approaching the different sides of the Dryden

structure are separated by a gravel bar. The new fishways
proposed woul d allow fish to pass the structure fromeither side
of the bar with little difficulty. Ladder entrances will be

pl aced downstream of the spillway sections far enough to avoid
areas of high turbulence and air entrained flow, this practice
makes entrances nore useful to fish. Bot h | adders woul d be
provided with two entrances which are parallel and nornal to the
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spillway flow The entrances discharging normal to the spillway
flow nust be further analyzed, since they may be difficult for
fish to use with conpeting spillway flow

The «criteria for time spent in each fishway pool, holding
requi rements, dissolved oxygen consunption and peak run timng
were used to calculate the maxi mum run size a fishway will accom
nodat e. This is difficult to determne, however, conservative
estimates of fishway capacity indicate the Dryden |adders would
not limt fish runs of realistic sizes. The sane is true for the
Tumnat er Fall's | adder.

The placenment and operation of the proposed Dryden |adders has
been discussed with both Chelan County PUD and Hydro Energy
Associ at es, neither of whom have raised gany objections or
consider the layouts conpetitive wth hydropower redevel opnent.

PRQJECT LAYQUTS

The discussion and layouts in this section are for planning
purposes and should not be interpreted as being final. The
intent is a conceptual understanding at a level sufficient for
prelimnary construction estimates. The designs represent
functional schemes which would adequately serve both sites.
However, significant refinenents should be expected in final
desi gn.

TUMMTER FALLS

The general |ayout of the proposed Tumwater Falls fishway and its
relation to existing project facilities is seen on Figure 16.
Bold lines represent the proposed facilities and faded |ines
represent existing facilities which will be renoved. From Figure
16 it can be seen that the new fishway lies in the sanme area as
the old fishway, with the exception of the lower five pools. The
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intent of realigning the lower section is to provide easier
access for fish and to protect the entrance from being buffeted
by flow over the spillway.

The principal features of the design are shown in nore detail in
Fi gures 19 and 20. The | adder headworks include trashracks
sl oped 60° fromthe horizontal. Spaci ng between trashrack bars
is 9in. for the |adder and 7/8 in. on the auxiliary water

suppl y.

There are 19 pools, 18 of which have nom nal dinensions, 8 ft by
12 ft, the entrance pool is approximately 21 ft by 12 ft. The
slope of the fishway is approximately 10H IV. The walls, slotted
weirs, slabs and footings wll be reinforced concrete. The
required wall and slab thicknesses will be determned in fina

design. The possibility of precasting all or nost of the verti-
cal slots should also be investigated in final design as consid-
erabl e construction savings could be nade. The entire fishway
woul d be covered with a gal vani zed steel grating for safety and
to help prevent poaching.

The auxiliary water supply systemincludes a trashrack and val ves
that will control the flow to both diffusers (see Figure 20).

Transitions fromthe conduits to the diffusion chanbers are round
to rectangular; baffles are provided downstream of the expansions
to diffuse the jet. Vanes are placed in the walls between diffu-
sion chanbers and | adder pools. Their purpose is to guide flow
fromthe diffusion chanber into the fishway pool and to prevent

fish from passing into the diffusion chanber. The cl ear space
between vanes is 1 in. and the velocity over the gross cross-

section is 1 fps.
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The forebay area upstream of the |ladder will be excavated for the
| adder exit, auxiliary water intake and trashrack. These areas
and sone distance upstream nust be riprapped to prevent scour.
The area downstream of the |ower |adder entrance nust also be
ri prapped to protect against scour.

Cvil site work required will be limted to fencing and providing
par ki ng areas.

DRYDEN

R ght Bank Ladder

The proposed right bank fishway at Dryden Dam shown in Figures

18 and 21), is bordered by the stream bank on one side and a
trash sluice on the other. The trash sluice, seen in Figure 21,
is part of the existing facility. Investigations up to this

point indicate the trash sluice is structurally sound and need
not be replaced. (The trash sluice is presently used to help
dewater the timber crib sections during repairs, and would serve
to sluice gravels away from the proposed auxiliary water intake.)
The new fishladder would be constructed at the sanme |ocation as
the old fish |adder, but would extend sone 60 ft further
upst ream

As shown in Figure 21, the principal features include the | adder
and entrance pool, trashracks and diffusion chanber. O the six
pools, five are nomnally 8 ft wide by 10 ft long in the direc-
tion of flow The entrance pool is 8 ft by 25 ft. The sl ope of
the ladder floor is |OH 0,83V Both trashracks at the | adder
entrance and diffusion water intakes are sloped 60° from
hori zont al . O ear space between trashrack bars is 9 in. for the
| adder exit and 7/8 in. for the diffusion intake. A sluice gate
will be used to control flow into the diffusion chanber. Li ke
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the Tummater Falls system there are jet diffusing baffles
downstream of the diffusion water conduit. The design criteria
for the diffusion vanes is the sane as discussed for Tunwater
Fal ls.

The design flow range is 500 to 12,000 cfs. The variation in
tail and headwater over that range of flow controls the design of
pool wall heights and nunber of pools. The stage-di scharge
relation for tailwater nust be refined. Updat ed st age-di scharge
information may change the nunber of pools required and their
wal | hei ghts.

Left Bank Ladder

Details of the left bank |adder are shown in Figures 22 and 23.

The |adder configuration is sonewhat different than the Dryden
right bank or Tumwater Falls designs. As Figure 22 shows, fish
enter the |ladder at the base of the tinber crib and gain eleva-
tion while traveling in the downstream direction. The 3 ft wde
channel then carries fish from the upper pool, nunber 10, into
the reservoir.

Sections through the fishway and canal are shown in Figure 23.
The retaining wall between the canal bank and fishway is in the
sane position as the existing wall. The old wall wll be
repl aced because it is in poor structural condition. Cut of f
walls are provided on the stream sides of the fishway and trash
sluice to prevent scour from underm ning the structures.

A new trash sluice adjacent to the diffusion chanber replaces the
old trash sluice that nust be renoved. Fi shway pool operation
and design, as well as trashracks and diffusion chanbers, are
simlar to the right bank facilities discussed earlier.
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Both Dryden | adders will be covered with gal vani zed grating for
safety and to help prevent poaching. Fencing wi || probably not
be required, since these are not high public use areas |ike
Tumvater Falls. Some civil site work will be required, however.
This will include parking and wal kways, along with a pathway for
rafters to pass around the dam and fishway at the right bank.

OTHER ALTERNATI VES

Thought has been given to less costly alternatives than discussed
in the earlier sections of this chapter. Those alternatives
I nvol ve repair of existing passage facilities at both Tumnater
Falls and Dryden sites, and construction of a new |eft bank
passage facility at Dryden. Repair of existing facilities is
feasible, as well as provisions for auxiliary water. The costs
associated with this repair would be somewhat |ower than total
repl acenent, however, nmany of the mmjor cost itens, such as
dewatering, would remain. Additionally, the repair of existing
facilities cannot be viewed as a long-term solution to passage
difficulties a+ either site. The inherent problens of insuffi-
cient pool volune, flow regulation and continual naintenance
woul d not be sol ved. In view of the perpetual commtnent to the
fish resources of the Wenatchee River, conplete replacenent of
existing facilities is the nost viable solution.
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CHAPTER 8
CONSTRUCTI ON' PLAN AND COSTS

CONSTRUCTI ON ASPECTS AND SCHEDULES

GENERAL
Construction of fish facilities at Tumwater Falls and Dryden Dans
will be influenced by a nunber of factors. The principal con-

cerns are listed as follows with some explanation.

Dewat eri nq

The seasonal fluctuation of the Wwnatchee R ver provides a
natural |owflow construction w ndow. Figures 8 and 11 show the
wi ndow bet ween August and March. Construction within the |ow
flow period will considerably reduce dewatering costs. | nvesti -
gations up to this point indicate that enbanknment cofferdans can
be used for dewatering at each site. If suitable material is
available, the fill could be dispersed and left in the stream
after construction is conplete. The objective of this is not to
destroy any spawning habitat but to enhance, in a limted anount,
existing habitat. The enhancenment woul d require nost enbanknent
materials to be between 1 and 4 in. in diameter, relatively
rounded, with a snall percentage of fines. | f suitable enbank-
ment material cannot be found, it wll be renoved fromthe stream
after dewatering.

If cofferdam materials are free of fines or slopes are exposed to
stream velocities in excess of 3 to 4 fps, a waterproof nenbrane
woul d be required on the stream side of the enbanknent. The
menbrane would help to prevent scour of enbanknent materials and
seepage through the cofferdam It may also be required to extend
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the nenbrane sone distance beyond the toe of the enbanknment to
decrease seepage around and beneath the fill.

During the fall and winter of 1983, two enbankment and nenbrane
cofferdans were used on the kanogan River near Tonasket,
Washi ngt on. The Ckanogan River is a sockeye stream with a
form dabl e run. This suggests that the enbanknment and nenbrane
cofferdam system can be conpatible wth anadronous fish
requirements. The particular dewatering schemes will Dbe
di scussed in later sections.

Run Timng and Tenporary Passage

Construction of new facilities in the sane |ocation as existing
| adders woul d disrupt fish passage during construction. dearly,
if fish are present, tenporary passage should be provided at both
sites. During the lowflow period, August through March, both
salmon and trout are mgrating (Chelan County PUD, 1980a). As
this is the only reasonable construction w ndow, t enporary

passage nust be provided at both sites. Possible tenporary
passage schenmes will be discussed |ater.
Weat her

Nei ther Tumwater Falls or Dryden Dam are at particularly high

el evati ons, 1,487 and 969 ft, respectively. Wnter nonths,
however, are harsh and should be avoided for construction if
possi bl e. If construction contracts are awarded early enough in

the summer, there should be no significant difficulty with
weat her .

TUMMTER FALLS

Construction at Tumnater Falls <could begin in August. One
scenario is as follows:
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o Construction contract awarded on or before July 31 with
contract or nmobilization beginning imediately after
contract award.

o Site preparation of Tummater Falls left bank will involve
renovi ng the existing house and fences, and gradi ng and
clearing an area for off-road parking and construction
st agi ng.

o Temporary fish passage during construction can be
provided at the right bank by passing fish through the
old log sluice (see Figure 2). This would first require
sone rehabilitation of the log sluice, after which a
tenporary Denil fishway could be built in the area of,
and through the log sluice. Prelimnarily, the 25 ft of
head at the right bank would require five 30 ft run
sections of Denil set on a 6H |V slope and four resting
pool s between run sections. For tenporary use, the Denil
could be built of wood or prefabricated sections could be
used.

o Dewatering can begin after the tenporary fish passage is

in place and operating. The training wall at the |eft
abutnment of the spillway will dewater nost of the new
construction; the intake and exit areas wll require

enbanknent cofferdanms as shown in Figure 24. The parti-
cul ar dewatering schene is, however, the responsibility
of the <contractor and nay be different from that
suggested here.

o Denolition and excavation can begin once dewatering is
conpl et ed. The entire existing |adder nust be renoved
and areas of new construciton excavated. Excavat ed
materials may require hauling to waste areas off-site
since space is limted.
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o Form work and concrete placenent can begin after
excavation, and could run concurrently to sone extent.
The major concrete work includes slabs, fishway walls and
slots, inlet area, and diffusion chanbers.

o Channel and apron work necessary to elimnate false
attraction (i.e., baffle blocks on the apron, spillway
crest nodifications, placenent of boulders in the stream
etc.) will run intermttently throughout the project.
It will require dewatering various portions of the apron
for short periods of tine to acconplish this work.

o Once the east fishway wall and diffusion chanber concrete
is placed, the backfill and pipe installation adjacent to
the fishway can begin. The placenment of trashracks and
fishway grating can also follow the concrete work

o Cofferdans can be breached and di spersed in the stream or
the fill hauled off-site. The tenporary facilities can
al so be renoved at this tine.

o The project wll be conpleted with civil site work,
including wal kways, parking areas for visitors and
mai nt enance personnel .

A schedule of the construction activities outlined above is
provided in Figure 25.

DRYDEN

Construction activities at Dryden could begin as early as August
on the right bank, but no earlier than Cctober 15 on the |eft
bank since irrigation flow in the canal nust be namintained. The

itens in the schedule of activities are described as being either
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right bank, left bank or common to both. As shown in Figure 26,
the comon itens are Engineering and Inspection, and Mbiliza-

tion. The engineering task will run from final design, through
bi ddi ng and construction. The inspection noted in Figure 26 wil
run through the construction period. A brief explanation of

maj or construction activities foll ows.

R ght Bank

o Site preparation required at the right bank is mninal.
The existing area is suitable for equipnent storage,
parking and material storage.

o Tenmporary fish passage at the right bank is the first
construction task. Passage could be provided at the
upstream end of the concrete weir (see Figure 27). It
could be acconplished with four tenporary pools placed
along the west side of the wall

o Dewater ing can begin after the tenporary passage is in
place. As at the Tummater Falls site, enbankment coffer-
dans could be used. A possible arrangenent of cofferdans

is shown in Figure 27. After initial dewatering, sone
punping will be required during formwork and concrete
pl acenent .

o Once dewatering is completed, denolition of the existing
fi shway and excavation can begin. The west wall of the
trash sluice will be left intact and the tinber crib wll
not be disturbed.

o The principal concrete work includes fishway slabs, walls
and slots, and the diffusion chanber.
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o Placing of mscellaneous netals, trashracks, sluice gate,
grating and handrails would parallel and follow the
concrete work.

o Structural backfill or sheet piling would be placed
between the bank and west wall of the fish |adder.

o The cofferdans may be either renoved or dispersed in the
stream after the major structural work is conpleted.
Riprap would be required at the |adder intake area,
diffusion water intake area and at the |adder entrance.

o The right bank activities would be conpleted with the
renoval of cofferdans, riprap and civil site work. The
necessary civil site work should involve no nore than
mai nt enance access and restoring disturbed areas.

Left Bank

The sequence of nost construction activities between Dryden right
and left bank ladders is the sane. They would differ only by the
start-up time and access across the canal. It is necessary to
begin | eft bank activities after the irrigation season, Cctober
15, since the right canal wall will be renoved for approximtely
100 ft downstream of the gatehouse during construction of the

| adder . Figure 27 shows the tenporary access road across the
canal. After the irrigation season a portion of the canal could
be filled to provide access across it. Culverts should be placed
inthe fill to ensure water supply to the canal in the event

construction was delayed into the follow ng spring.

C ose coordination will be required with the Burlington Northern
Railroad, since construction equipment and materials nust be
transported across the railway. This may require a Burlington
Northern enployee to nonitor construction activities in the
i medi ate area of the railway.
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CCSTS

CAPI TAL COSTS

The capital costs considered in this report are for construction
and engi neering services. The capital costs of construction are
separated into eight items. A 10% contractor overhead and profit
and 20% contingency are added to the total of these costs. The
engi neering services are separated into four categories. Contin-
gencies are not added to these itens. The expected date of con-
struction is 1985. Therefore, the estimates which were made in
1984 dollars are escalated to 1985 with an annual inflation rate
of 7% Tables 1 and 2 show the itemzed capital costs for
Tumwater Falls and Dryden facilities, respectively. The total
1985 capital costs are $933,000 for Tumnater Falls and $946, 000
for Dryden Dam facilities.

The quantities and unit costs reported in Tables 1 and 2 are
predesi gn estimates. Unit and |unp sum costs were obtained from
suppliers, contract ors, Dodge @uide (1983) and recent cost
estimati ng experience of Ot Witer Engineers, Inc.

ANNUAL CCSTS

As owners of the sites, the annual costs (operation and rmainten-
ance costs) for new fish facilities would be borne by Chelan
County PUD, provided the new facilities do not require excep-
tional care (pers. conmm, Roger Purdom. Ladders proposed in
this report would require the |east Operation and Mintenance of
any design and therefore should be acceptable to Chelan County

PUD. Since BPA will not be responsible for annual costs, they
have not been reduced to a single capital cost in 1985 dollars
and included in the total project cost. The annual costs have
been estianted, however, and included in the Benefit/Cost

Anal ysis, Chapter 10.



Table 1. --Capital Costs for Construction and Engineering at
Tumwat er Falls
| TEM UNI' T QUANTI TY UNI T COST TOTAL COST
MOBI LI ZATI ON &
DEMOBI LI ZATI ON LS T $12, 000 $ 12,000
DEWATERI NG $ 55, 000
Sandbaggi g LS --- 7,000 7, 000
Punps & Maint. LS --- 8, 000 8, 000
Cof f er dans LS 35, 000 35, 000
System Mai nt . LS --- 5, 000 5, 000
DEMOLI TI ON $ 15,000
Concrete Renoval S - - 17,500 12,500
Haul i ng Rubbl e CY 500 5 2,500
EARTHWORK $ 43, 000
EXcavation, Rock CY 980 25 24,500
Excavati on, Common CcY 500 15 7,500
Backfill Cy 700 8 6, 000
Ri prap Cy 200 25 5, 000
REI NFORCED CONCRETE $158, 000
VeSS CY 70 100 /7, 000
Sl ab cYy 220 250 55, 000
Wl | s cY 275 350 96, 000
METALS $118, 000
Trashracks S a- - 10, 000 10, 000
D ffusers LS 7,000 7,000
Grating SF 2,800 20 56, 000
Pi pi ng LS --- 30, 000 30, 000
Fenci ng LF 250 20 5, 000
Val ves LS --- 10, 000 10, 000
TEMP. PASSAGE LS - 50, 000 $ 50, 000
CHANNEL & APRON WORK LS - 25, 000 $ 25, 000
CVIL SITE WORK LS - 10, 000 $ 10, 000
Subt ot al $486, 000
10% Cont ractor O&P 49, 000
20% Cont i ngency 107, 000
TOTAL $642, 000




Table 1.--Continued

| TEM TOTAL COST
ENG NEERI NG SERVI CES
NEPA Conpl i ance $ 20, 000
Permts 15, 000
Desi gn
Basi ¢ Servi ces 60, 000
Ceot echnical Investigation 25, 000
Model St udy 60, 000
Sur veyi ng 10, 000
I nspection 40, 000
TOTAL $230, 000
ESCALATION FOR 1 YEAR (7% $ 61, 000

TOTAL PRQJECT CAPITAL COSTS IN FY 85

$933, 000




Table 2. --Capital Costs for Construction and Engineering at
Dryden

| TEM UNI T QUANTI TY UNNT COST  TOTAL COST
MOBI LI ZATI ON &
DEMOBI LI ZATI ON LS - $12, 000 $ 12,000
DEWATERI NG $100, 000
Sandbaggi ng S - 5, 000 5,000
Pumps & Maint. LS 15, 000 15, 000
Cof t er dans LS --- 70, 000 70, 000
Syst em Mai nt . LS --- 10, 000 10, 000
DEMOLI TI ON $ 23,000
Concrete Renoval LS --- 20, 000 20, 000
Haul i ng Rubbl e CcY 500 5 3,000
EARTHWORK $ 31,000
Excavation, Conmmon CcY 500 15 8, 000
Excavation, Mass CcY 1, 100 10 11, 000
Backfill CcY 200 8 2,000
R prap CcY 400 25 10, 000
REI NFORCED CONCRETE $192, 000
VBSS CY 50 100 5, 000
Sl ab CcY 200 250 50, 000
wal | s CcY 390 350 137, 000
MENTALS $ 97,000
Trashracks LS i 17,000 172, 000
D ffusers LS 3, 000 8, 000
Gating SF 3,100 20 62, 000
Sluice Gates LS --- 7,500 15, 000
TEMP. PASSAGE LS 40, 000 $ 40, 000
CANAL CROSSI NG LS o 20, 000 $ 20,000
CVIL SITE WORK LS 15, 000 $ 15,000
Subt ot al $530, 000
10% Contractor O&P 53, 000
20% Conti ngency 106, 000
TOTAL $689, 000
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Table 2 .--Conti nued

| TEM TOTAL COST
ENG NEERI NG SERVI CES
NEPA Conpl i ance $ 20, 000
Permts 15, 000
Desi gn
Basi ¢ Servi ces 75, 000
Geot echni cal Investigation 25, 000
Sur veyi ng 10, 000
| nspecti on 50, 000
TOTAL $195, 000
ESCALATION FOR 1 YEAR (7% $ 62,000
TOTAL PRQJIECT CAPITAL COSTS IN FY 85 $946, 000




CHAPTER 9
ANALYSI S OF EXPECTED BENEFI TS

As part of its procurenent process, Bonneville Power Adm nistra-
tion nust denonstrate positive benefits for devel opnent projects
to be funded under the aegis of the Northwest Power Planning and
Conservation Act. BPA has stated that "each recomendation,
prior to inplementation, requires a benefit/cost analysis" to
relate the project cost to "the expected adult contribution to
the sport and commercial fishery.” In addition, it is necessary
for devel opment projects to "be based on, and supported by, the
best available scientific know edge.” The objective of this
benefits analysis is, therefore, to put the decision of whether
or not to inplenent passage inprovenent at Dryden and Tumnater
Dans into a rational, supportable perspective.

In order to satisfy these requirenments, expected benefits of
passage inprovenent were examned in two ways. The first was an
analysis of available adult return data. These data i ncluded
fish passage counts at Rock Island, Rocky Reach and Tunwater
Falls Dams, redd and spawner counts nmde wthin the Wmnatchee
Basin, hatchery return figures and sport harvest information.
The second was a consideration of the inplications of passage
i mprovenment for stock vigor. Due to the nature of available
I nformation, the forner vyielded a quantitative estimate of
benefits while the latter gave qualitative inplications of
I nproved passage. This is not to suggest that the latter
perspective is less inportant or profound: on the contrary, wth
wild and naturally spawning stocks threatened throughout the
Col unbi a and Snake River systens, stock vigor may be of paranount
concer n.



QUANTI TATI VE ANALYSI S

The nethodology and assunptions used to determne expected
benefits of wupgrading anadronous fish passage at Dryden and
Tumwater Falls dans were developed in consideration of the
gquality and quantity of available information and the prevailing
conditions in the Wmnatchee system and at the two dans. The
net hodol ogy and assunptions should not be construed as having
gener al applicability to other facilities where design and
oper at i onal circunstances, watershed conditions, run charac-

teristics and available data would be significantly different.

Passage data, redd and spawner counts, harvest estimtes and
hatchery return data were available on three stocks of Pacific
Salmon found in the Wnatchee River system These stocks are
spring chinook, sumer chinook and sockeye sal non. In addition,
sone run sSize data and nmnagenent strategy information were
avail able for steel head trout. Upon careful assessnent of data
it became clear that the information was not sufficient to
perform a rigorous and precise assessnent of actual inpairnent of
passage or reproductive success directly attributable to each of
the two dans. The information was sufficient, however, for the
devel opnent of a rational algorithm which provides a quantitative
perspective on expected benefits through reduced inpairnment of
passage and reproductive success.

It cannot be over-enphasized that data used for these analyses
are subject to a great deal of error from several sources and
that results nust, therefore, be used with caution. In particu-
lar, counts of fish passing Colunbia R ver danms which were used
to deternmine approximte Wenatchee R ver run sizes are probably
much nore accurate and certainly nore conplete than counts nade
at Tumwater Falls Dam Esti mates of spawning escapenent based on
peak counts are less accurate still and are based on assunptions
which could not be verified. Extrapol ati ons of spawner escape-
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ments from redd count data are dependent upon other assunptions

and border on being subjective estinmates. It should be noted
that the use to which these data are put are not those for which
the data were intended when gathered. For these reasons great

conservatism was wused in developing a prediction of project
benefits.

SPRI NG CHI NOOK

Estimates of present effects of passage difficulties at Tummater
Falls and Dryden dans were calculated from data spanning eleven
years, from 1972 through 1982. The Wenatchee R ver run size for
each year was estinmated by conputing the difference between Rock
I sland Dam counts (below the Wmnatchee and Colunbia Rivers con-
fluence) and Rocky Reach Dam counts (above the Wunatchee and
Col unbia Rivers confluence). Sone unexpl ai ned discrepancies in
counts of adult spring chinook mgrants typically occur between
the Colunbia R ver dans. These discrepancies are usually in the
form of lower than expected counts at the upriver dam There are
sever al pot enti al contributing factors to these unexplained

differences, including differential fallback and double counting
artifacts, illegal gillnetting or poaching and associ ated del ayed
nortality, and inherent wvariability in fish count data. For

these reasons, the run size estimates were reduced by applying
hal f the percentage |oss observed each year between Priest Rapids
and Rock Island Dans to the Rock Island count, and then subtract-
ing the result from the run size estinate. It should be noted
that the reach between Priest Rapids Dam and Rock I|sland Dam has
no significant spawning tributaries, but has another dam Wnapum
Dam within it. The reduction applied to the Rock Island Count
averaged about seven percent. Over the eleven years of record,
the calculated Wnatchee River spring chinook salnmon run ranged
from 2,526 in 1975 to 12,460 in 1978 with an average of 5,643
fish.



Spring chinook redd counts were conducted by WAshington Depart-
ment of Fisheries (WDF) personnel in index reaches in streans
tributary to the Wwnatchee, both between Dryden and Tunwater
Falls dams (including Icicle Creek), and above Tumwater Falls
Dam Chelan County PUD has also conducted redd surveys for the
past three years enconpassing nearly all spring chinook spawning
habitat in streanms containing WDF index reaches. In addition,
hatchery return data are available along with Icicle Creek sport
harvest estimates based on punch-card returns.

Esti mates of nunbers of escaped fish were derived by applying two
correction factors to redd counts. One factor is an assuned
nunber of fish per redd. The other is the proportion of redds
dug in a particular year that were actually observed during the
surveys. In the past, tw different nultipliers for fish per
redd have been used by WDF for estimating run size. One is a
2.14 multiplier derived from data gathered on spring chinook in
the Yakima River Basin (Easterbrooks 1983) and assuned to apply
reasonably well to the Wnatchee R ver stock. The other was a
3.1 multiplier derived for summer chinook in the Methow River, a
tributary of the Colunbia R ver north of the Wnatchee drainage.
The 2.14 nultiplier was chosen for use in this analysis for two

reasons. First, it was derived for a nore simlar stock (spring
chi nook as opposed to summer chinook), although in a different
and much | arger basin. Second, wuse of the 3.1 multiplier along

with other factors discussed below would lead to escapenent
estinmates exceeding total run estinates based on Colunbia River
dam count differentials for a significant nunber of years.

The factor which corrects for unobserved redds was derived

t hrough a conpari son of WDF and Chelan County PUD counts for the
| ast three years. As stated earlier, the Chelan County PUD sur-
veys covered all or nearly all known spring chinook spawning



habitat in the streams containing WDF index areas. Over the | ast
three years, the WDF surveyors have counted approxinately
65 percent of the nunber of redds counted by Chelan PUD survey-
ors. It is reasonable to assume that sone redds in the Wnatchee
system escaped detection by the Chelan County PUD surveyors due
to oversight, spawning after conpletion of the surveys, spawning
outside count areas and occasionally poor surveying conditions.
Therefore, the assuned percentage of spring chinook redds in the
Wenat chee Basin typically observed by WF surveyors was reduced
to 60 percent for this analysis. Wth these factors, nunbers of
spawning fish were estimated by multiplying the redd counts by
2.14 fish per redd and dividing that product by 0.60 to account
for unseen redds.

Using this algorithm estimtes of the nunmber of fish spawning in
streans tributary to the Wnatchee between Dryden and Tunwater
Falls danms and above Tummater Falls Dam were cal culated for each
year of record. From these annual estimates, the percentage of
each year's run spawning in tributary streans between dans and in
streans above Tumwatr Falls Dam can be cal cul at ed. The percent
of each year's run harvested in Icicle Creek or returning to the
Leavenworth National Fish Hatchery was also cal cul ated. Conbi n-
ing estinmates of "between danmf spawners with hatchery return data
and harvest estimates yielded estimates of the total nunber of
fish accounted for between the two danms, along with a percentage
of each year's run thus accounted for. It was found that for the
11 years considered, the proportion of the total spring chinook
run, including hatchery returns, accounted for above Tumnater
Falls Dam averaged 36 percent, and that the proportion of the
total estimated run accounted for between the dans averaged 41
per cent. Variability in the values does not appear to be related
to hydraulic conditions or other known physical conditions in the
river during the mgration period. Part of the "between dant
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variability is due to the increase in Leavenworth Hatchery return
rate after 1975.

Application of the average proportion of the run spawling or
accounted for in each portion of the drainage, between dans or
above Tummater Falls Dam to the average estimated run size for
the 11 years of record was felt to produce the nost reliable
indication of long-term trends in spawner population distribu-
tion. Application of the average distribution percentages to the

average run size produces a "hypothetical average run," which
provi des 2,003 fish above Tumwater Dam and 2,330 fish "between"
Dryden and Tumwater Falls dans. In order to proceed with the
calculations, it is necessary to incorporate information on the
relative effects of the two danms and other factors on fish
passage or reproductive success. Since such information is not
avai | abl e, it was assunmed that the effects of both danms on
mgrating fish passing through each reach of the stream are
equal . Using this assunption and the estimated distribution of

the average hypothetical run derived above, the "success rate"
for passage through each reach was determ ned algebraically.

The success rate for passage of spring chinook salnon through
each reach was determned to be approximtely O0.84. Thi s success
rate was then applied to the derived run and escapenent esti-
mates, and | osses through each reach were determ ned. It should
be noted at this point that this "success rate" should not inply
a "failure rate" which can be attributable to the existing dans
and fish pass facilities alone. These cal cul ations, due to |ack
of data, could not take into account sources of error that may
lead to over-estimates of inpairnent of passage or reproductive
success due to facilities. Potential sources of error include
the sonewhat low nmultiplier of 2.14 fish per redd, possible
underestimates of fish harvested based on punch-card return data,
nortality due to poaching, predation, harassnment, disease, etc.
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It should be noted that sone |osses, i ncluding harassnent,
di sease, poaching and exhaustion, are probably exacerbated by
passage probl ens. However , | osses associated wth hooking,
natural predation and sonme harassnent, are not. It was reasoned
that sonmewhere between 50 percent and 75 percent of the
unaccounted "losses" of adult fish available to the Wnatchee
River could be attributed to these other factors. In order to be
conservative in estimating |losses attributable to the two dans,
the calculated inpairnent for the hypothetical average run were
reduced proportionately. The resulting range of adjusted
estimates for each dam are given in Table 3 by spawning group.

Table 3.--Range of Estimates of Inpairnent of Spring Chinook
Sal nmon Due to Tumnater Falls and Dryden Dam

Bet ween Dam Hat chery Fi sh, Above Tunmwat er
Spawner s Sport Harvest Dam Spawner s
Dryden Dam 18- 35 96- 192 117- 233
Tummat er Falls 98- 195

Anot her potential effect of inproving passage conditions at the
two danms is an eventual shift of spawning activity in an upstream
direction, thereby enabling offspring to occupy nore of the

available rearing habitat in the system This would occur if
i npai rnment  of passage or reproductive success were reduced by
nodern, effective fish passage facilities. The upstream portion

of the stock would not be selected against as nuch as it is under
existing conditions and should show a proportionate expansion.
Al though the inproved passage could have sone positive influence
on this recruitnment, it is inpossible to quantify. In addition,
i nproved passage at Dryden Dam could result in higher escapenent
of adult fish to Leavenworth Hatchery in years with |low spring
flows which currently inpair passage of spring chinook stock.



SUMMER CHI NOCK

Estimates of summer chinook salnmon |osses through each reach
under present passage conditions were derived in nuch the sane
way as those for the spring chinook stock. Differences in the
data base and differences in the distribution of spawning popul a-
tions in the river required sone adjustnent in the details of the
anal ysi s.

Summer chinook spawn in the mainstem Wnatchee River below Dryden
Dam between Dryden and Tumwater Falls dans and above Tumwater
Fal | s Dam Li ke spring chinook, sumer chinook run size esti-
mates were calculated by subtracting Rocky Reach Dam counts from
Rock 1sland Dam counts. Since there was no consistent pattern of
unexpl ai ned discrepancies in counts between Priest Rapids and
Rock Island Dans, count differentials were not adjusted.

Separate aerial redd surveys have been conducted by WF and
Chel an County PUD for nany years. Data used for this analysis
include the ten years from 1973 through 1982: data from these
years were judged to be the nost reliable and consistent. Redd
count data were sunmarized for spawning popul ations bel ow Dryden
Dam between Dryden and Tumwater Falls dans and above Tumnater
Fal |l s Dam This was done by conbining the two surveys nade each

year to determine a "peak" redd count for each section. V\DF
estimates that they observe about 85 percent of the redds present
during their annual survey (Easterbrooks, pers. comm ). Lacki ng

better information, the "peak" counts were adjusted for unseen
redds by dividing them by O0.85. The Departnent also assunmed a
multiplier of 3.1 fish per redd. This nultiplier was devel oped
for a simlar stock, sumer chinook, in the nearby Mthow R ver
wat er shed (Meekin and Winhold 1966, Meekin 1967).
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It was estimated from Colunbia R ver dam counts that the total
sumer chinook run up the Wnatchee River ranged from 3,841 in
1974 to 10,680 in 1978 with an average of 6,874 fish for the ten
years of record studied. It was further determned that an
average of approximately 24 percent of the runs available to the
system spawned successfully below Dryden Dam that an average of
about 51 percent of the runs spawned successfully between Dryden
and Tummater Falls dans, and that an average of about 6 percent
of the runs spawned successfully above Tummater Falls Dam

Using the sanme algorithm devel oped for the spring chinook stock,
again assumng that the two dams have equal effects upon fish
novi ng upstream it was determned that of the hypothetical
average summer chinook run, 1,615 fish spawn bel ow Dryden Dam
3,526 spawn between dans, and 406 fish spawn above Tummater Falls
Dam The cal cul ated success rate for passage through each reach
was 0.77. This rate was applied to the hypothetical run size and
spawner nunber estimates to calculate passage or reproductive
i mpai rnment at each dam This analysis, |like the one perforned
for spring chinook, does not consider potential sources of error
which may lead to an overestimate of damcaused inpairnent.
These sources of potential error include assunptions relating to
the percent of all redds seen by aerial surveyors, the fish per
redd factor, and nortalities due to accidental hooking by steel-
head fishernen and associated reproductive inpairment or delayed
nmortality, poaching, predation, harassnment, and disease. As
nmentioned earlier, sone |osses, including harassnent, disease,
poachi ng and exhaustion, may be exacerbated by passage problens.
However, |osses associated wth hooking, natural predation and
some harassnment, are not. Again, it was reasoned that between
50 percent and 75 percent of the unaccounted "l|osses" of adult
fish available to the Wnatchee R ver could be attributed to
these other factors and in order to be conservative the
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calculated inpairnent estimates were reduced proportionately.
The resulting range of adjusted estinmates for each dam are given
in Table 4 by spawni ng group.

Table 4. --Range of Estimates of Inpairnent of Summer Chinook
Sal ron Due to Tumwater Falls and Dryden Dam

Bet ween Dam Above Tumnat er
Spawner s Dam Spawner s
Dryden Dam 263-525 39-78
Tumrvater Falls 30- 60

| mproved passage conditions at Tumwater Falls and Dryden Dans
could result in a shift or expansion of spawning activity
upstream for summer chinook, for the sane reasons discussed for
spring chinook. A trend in this direction has already been noted
since power production at Dryden ceased. Such a shift could have
sonme positive effect on recruitnment of this stock since the
juvenile population could take advantage of nore rearing habitat.
It should be noted that rearing habitat is not thought to be
[imted for this stock in the Wwnatchee system at this tine.

SOCKEYE

Data on sockeye salnmon are different in several respects from
those available for spring and summer chinook stocks. Wnat chee
River run sizes for recent years from 1973 through 1982 were
conputed in the same way as spring and sunmer chinook run sizes.
No pattern was evident in the data which would warrant reduction
in nunbers to conpensate for unaccounted |osses between Col unbia
Ri ver dans. For the 10 years of record, the calculated run
averaged 22,009 fish and ranged from 6,592 in 1978 to 64,613 in
1977. During the four years between 1964 and 1967, there were
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coi nci dent sockeye counts nmade at Rock Island, Rocky Reach, and
Tumwat er Falls dans. This gives the opportunity to directly
assess passage success at Tummater Falls and Dryden dans. For
those four years, passage counts at Tummater Falls Dam accounted
for an average of 102 percent of the available run as determ ned
by the Colunbia River dam counts. For these years at |east, the
data suggest that, although sone delays may have been expe-
rienced, fish were not prevented from reaching their spawning
grounds near Wnatchee Lake to any significant degree.

This should not be construed as neaning that no inpairnent of
passage or reproductive success is occurring under present condi-
tions. Over the 16-20 years since these data were obtained, the
exi sting passage facilities have deteriorated significantly and
have not always been operated under optinum conditions. Signifi-
cant excess expenditures of energy reserves and overcrowding in
the Tummater Falls |adder could be leading to reduced spawning

success and egg and al evin survival. On the other hand, sockeye
are |less susceptible to certain factors which reduce chinook
escapenents, including illegal gillnetting, poaching, harrass-
nment and incidental hooking by sport fishernen. It should be
noted that the Tumwater Falls Iladder, if properly adjusted,

operates best during these river flow conditions which typically
acconpany the sockeye run.

For eight years from 1954 through 1957, 1959, and 1965 through
1967, both peak spawner and conplete Tumwater Falls Dam counts
wer e nade. An attenpt was made to establish a consistent corre-
lation between these two figures. The data, however, did not
lend itself to this and no correlation was found. It cannot be
concluded from existing data that facilities at either Dryden Dam
or Tumnater Falls Dam are preventing passage of significant
nunbers of sockeye salnon, at |east when adjusted properly.
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There is another aspect of the sockeye salnon stocks in the
Wenatchee River drainage that warrants consideration. Wor k
conducted and conpiled by James Millan of the Fisheries
Assistance Ofice of the US Fish & WIdlife Service indicates
strongly that the environmental conditions in Wnatchee Lake
(cold, deep, oligotrophic, wth short retention tine) turbine
nortality, harvest nmanagenent strategies, and other factors not
related to passage at Dryden and Tunwater Falls dans, are

primarily responsible for limting production of sockeye salnon
in the drainage, often independently of escapenent. This is not
to say delay, injury and increased consunption of energy
reserves, possibly caused by the two dans, may not effect the
sockeye run. This point will be covered briefly later.

STEELHEAD

The available data on steelhead trout in the Wnatchee Basin does
not permt a quantitative analysis of the kind perfornmed on the
t hree sal non stocks. Essentially, only approximate run size and
approxi mate harvest data are avail able. Until 1983, an average
annual run of about 2,000 steel head ascended the Wnatchee River,
of which 30 to 50 percent has been harvested. Al t hough spot
observations of adult steelhead having difficulty finding exist-
ing passage structures have been nade, no redd or spawner counts
have been nmade which could lead to calculation of a rate of
successful passage at either or both dans. Because no data exist
from which supportable estinmates can be derived, assunptions have
been made by Washington Department of Game (WDG biologists
relating to an "effective rate of inpairnent”" of spawning success
attributable to both dams (Tony Eldred, pers. comm). This rate
of inpairnent is estimated by WDG to be about 20 percent. Under
recent conditions, therefore, Wth spawning escapenents at about
1,000 to 1,400 fish, between 200 and 280 fish may have been
effectively lost due to the two facilities.
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A new managenent strategy is presently being inplenented by WG
whi ch has profound inplications for this analysis. An aggressive
program to rebuild stocks to a run size of 10,000 fish is under
way . As part of this program harvest wll be cut to about
20 percent of the run and kept there until the goal of about
10,000 fish is reached. Once the goal is reached, sport harvest
will be increased until the actual escaped spawner count is 3,000
fish. The departnent is confident the run target can be realized
in the relatively near future. As discussed in Chapter 6, the
1983 steel head run was estimated to be about 8,000 fish, probably
as a result of the excellent water year, which w Il wundoubtedly
serve to accelerate recovery of this stock. Further assistance
in recovery will probably be provided by the three-year coopera-
tive pilot program for releasing Skamania stock juveniles into
the system especially if it is extended. It is reasonable,
therefore, to use the 8,000 fish escapenent figure as a base for
estimati ng benefits.

If the Wshington Departnent of Gane’'s estimate of 20 percent
impairnent is realistic, this would nmean an effective "loss" of
about 600 escaped adult spawners. Insufficient information is
available to partition this "loss" between the tw dans. In
order to be conservative, this analysis wll assunme a 10 percent
inpairment or a "loss" directly attributable to passage
difficulties of about 300 adult spawners. Note that this "l oss"
estimate was derived for future benefits and does not represent
present |osses at the structures.

ECONOM C ANALYSI S

Based on the quantitative analyses of inpairnent of adult anadro-
nmous fish at Dryden and Tumwmater Falls danms, the approxinate
econom c inplications of passage |osses can be determ ned. Meyer
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(1982) calculated net economc values for escaped salnon and

steel head spawners in the Colunbia River system An escaped
spawner is an unharvested adult fish which conpletes its upstream
mgration and spawns. In that capacity, an escaped spawner
represents an increnent of the "capital assets" of the stock of
fish to which it belongs. It is therefore nuch nore valuable
than any harvested fish, since it bears the burden of future
producti on. Al though Meyer's values are averages for the system

as a whole and may not reflect certain local differences in
productive capacities and survival rates of individual stocks,
they should give an approximate dollar value for fish |osses of
the nmagnitude estinmated here. Meyer assigns values of $550 per
escaped spawner for both spring and sumer chinook sal non,
$18 per escaped spawner for sockeye salnon and $359 per escaped
spawner for steel head trout. Washington Departnment of Fisheries,
anmong others, has expressed the position that Meyer's values for
sal ron are somewhat high as a result of certain technical factors

and assunptions wused in his analysis. A recent attenpt by
Nati onal Marine Fisheries Service, who sponsored Meyer's work, to
adjust the values resulted in still nore technical concerns, but
no clear resolution of the problens. The Service has elected to
continue to pronulgate the original values tenporarily until a

wor kshop on anadronous fish valuation, scheduled for May of 1984,
produces new values or recommends further research and analysis.
This analysis wll wuse the original Myer values for salnon,
since no others have yet been officially adopted by NMFS. The
dollar value for steelhead trout has recently been revised down-
ward to $270 per escaped spawner (pers. comm, Tony Eldred).
This value is used here. Multiplying these values by the esti-
mated adult fish "losses" gives the approxinate econom c | osses
represented by passage problens at the two dans. These economc
| osses are summarized in Table 5. The estimted annual benefits
of new facilities are $391,000 to $701, 000.
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Table 5.--Ranges of Estimated Annual Econom c Losses Attributable
to Tumnater Falls and Dryden Dam

Spring Sunmer St eel head
Chi_ nook Chi nook Tr out
Dryden Dam $75, 000- $165, 000-

$150, 000 $330, 000

$81, 000 (bot h dans)
Tumnat er Falls $55, 000- $15, 000-
$110, 000 $30, 000

TOTAL ANNUAL BENEFI TS: $391, 000 to $701, 000

It should be pointed out that |osses of hatchery and sport caught
spring chinook salnon were not included in this econom c analy-
si s. Further, this analysis does not assune that run strength,
the nunber of adult fish available to run up the Wnatchee River,
would increase as a result of inproved passage conditions at
Dryden and Tummater Falls Dans. Wth progressive harvest manage-
ment significant increases would probably occur and thus increase
benefits proportionately.

Benefits discussed in this section, along with costs discussed in
Chapter 8, were used in a benefit/cost anal ysi s. The

benefit/cost analysis is presented in Chapter 10.

STOCK VI GOR

Passage inprovenent at Tumnater Falls and Dryden dans should be
considered from a perspective other than sinply estimating
nunbers of fish lost each year and assigning dollar values for
| ost production. The view of escaped spawners as capital assets
referred to above is an extrenely inportant one to take. Thi s
view has been stressed repeatedly by James Millan of the U S



Fish and WIldlife Service at the Leavenworth Nati onal Fi sh

Hat chery. It is his position that preservation and protection of
these capital assets is the first priority of responsible
resource nanagenent. Mul lan has indicated that, if properly

operated, fish passage facilities at Dryden and Tumwater Falls
danms do not pose a great direct threat to anadronous fish runs in
reasonably good water years. However, recurrent drought condi-
tions, not uncommon in North Central Wshington, could precipi-
tate catastrophic depletion of the capital assets represented by
anadronous fish escapements to levels from which recovery would
be difficult indeed.

In a broader sense, the concept of stock vigor, although diffi-
cult to express in nonetary ternms, is extrenely inportant. The
vigor or health of a stock of anadronous fish has trenendous
inmplications for its future, especially in the face of unforeseen

adversity. It is the nature of interactive biological systens to
defy the convenient segregation of "causes" relative to what
occurs inside them Virtually every major change in such a

system influences the relationships anong its conponents. A
heal thy biol ogical system will respond to major perturbations by
calling upon its biological reserves to help balance itself. The
reserves or flexibility of a biological system to w thstand najor
perturbations is often a function of the cunulative stresses
faced by popul ations naking up the system The |ess "adversity"
a popul ation encounters under normal circunstances, the better
able it is to respond to mmjor perturbations, either natural or
man- caused. Wien biological reserves of a system are taxed to
the limt just to maintain the status quo under nornmal condi-
tions, the systemloses its flexibility and is in great danger of
col l apse from di sturbances that m ght otherwi se have a relatively

m nor i npact. Once collapsed the system nmay take a very 1|ong
time to recover, even if the proxinmal cause of the collapse is
renoved. This is especially true if the system continues to be
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"stressed" by other conditions. The passage conditions at Dryden
and Tumwater Falls danms are an excellent exanple of the kind of
i nfluences which could facilitate a population collapse due to
sone unfortunate and/or unforeseen conbination of environnmental
or biological conditions. I npaired passage could also certainly
delay recovery if such a collapse occurred. Mul | an has pointed
out that for nearly 40 years, prior to 1957, when the Dryden
Hydroel ectric Project was in operation, the lack of suitable fish
passage provided by existing facilities at Dryden Dam was a major
l[imting factor for fish production at the Leavenworth Hatchery,
and that those sumer flows for fish passage were simlar to
those which could be expected in a severe drought. From this
perspective alone, economc inplications of present conditions
aside, rectification of passage conditions at both Tummater Falls
and Dryden dans can and should be justified.

In all fairness, it should be pointed out that there are many
other factors which work toward excessive depletion of anadronous
fish stocks. These include over harvest, the mxed stock fishery
problem illegal gillnetting and poaching, incidental hooking and
associated latent nortality and exhaustion of energy reserves,
harrassment and habitat depletion. There are nmany political,
econom ¢, social and natural constraints which appear to put the
solutions of these problens beyond our imredi ate grasp. Upgr ad-
ing fish passage is, however, one thing we can do sonethi ng about
which wll produce sound immediate benefits and provide sone
relief to a strained system As solutions to other problens
surroundi ng managenent of anadronous fish resources evolve in the
future, the imediate benefits of upgrading fish passage will
continue to expand proportionately.
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CHAPTER 10
BENEFI T/ COST ANALYSI S

To evaluate the economic feasibility of a project, the benefits

nmust be conpared with the costs. This is acconplished with a
benefit/cost analysis, a ratio of project benefits to project
costs. If the benefit/cost ratio (B/C) is greater than 1.0, the

project can be economcally justified.

A Benefit/Cost analysis was performed for the Tummater Falls and
Dryden Dam Project by placing project benefits and costs on a
consistent basis, i.e., present value, and determining the B/C
ratio. The following sections present the assunptions and
details of the analysis.

ASSUMPTI ONS

Four key assunptions were nade in this analysis which included:

0 50-year Project Life

0 11% Borrow ng Rate

0 7% Inflation Rate

0 4% Di scount Rate
The assunption of a 4% discount rate deserves sone explanation.
The discount rate should be thought of as the long-term cost of

borrowed noney, or the cost of noney which has the risk
associated with inflation renmoved fromit.
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BENEFI TS

Annual  economic benefits resulting from the proposed fishway
projects presented in Chapter 9 were between $391,000 and
$701, 000. Since benefits would accrue from the first year and
continue throughout the assunmed 50-year project life, the present
value of benefits are calculated below for the "low' and "high"
benefit figures estimates. These are calculated using a Present
Wrth factor, P/A, and a 50-year project life and a 4% discount
rate. This is calculated with the equation:

(1+i) -1

i(+i)"

where: n = nunber of years
i = discount rate

PV = $391,000 x (P/A 4%, 50-yr)
= $391,000 x 21.482
= $8,400,000

or,

PV = $701,000 x (P/A 4%, 50-yr)

$701, 000 x 21.482

$15,059, 000
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COSTS

As discussed in Chapter 8, the costs of fishway facilities
include the capital costs of construction and engineering
services and the annual costs of operation and naintenance.
Qperation and mai ntenance costs will arise fromregular visits to
the facilities by Chelan County PUD naintenance staff. Chel an
County PUD nmaintenance staff would be expected to clear trash

racks, adjust auxiliary water flows, and perform other necessary
mai nt enance of the project area.

Qperation and maintenance is estimated to require two visits per

week at one-half nman day per visit. Labor is estimated to be
$125/ week. (This is based on one FTE at $30,00Q year, including
benefits, working 240 days/year.) Travel 1is estimted at 50
mles round trip and two trips per week at $0.30/nile. Travel

costs are then $30/week.

The present value of operation and mai ntenance costs is:

PV (Labor/wk + Travel/wk) X 52 wk/yr x (P/A 4%, 50-yr)

($125/wk + $30/wk) x 52 wk/yr x 21.482

$173, 000
Capital costs of construction and engineering services, noted in
Chapter 8, total $1,879,000 for both Tumwater Falls and Dryden

Dam facilities.

The total present value of capital and annual costs is:

Total Costs

$173,000 + $1,879, 000

$2, 052, 000
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BENEFI T/ COST RATI OS

The B/C ratios can now be determined by dividing the present
val ue of benefits by the present value of costs. Two B/C ratios
are shown below they represent the "low' and "high" estimates of
project benefits.

B/ C = $8, 400, 000/ $2, 052, 000
BIC=4.1

and,
B/C = $15, 059, 000/ $2, 052, 000
BIC=17.3

Wth B/C ratios between 4.1 and 7.3, the project is clearly
justifiable from an econom c point of view
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Figure 3.--Photograph of Tumwater Falls Dam looking
Downstream.

Figure 4.--Photograph of Tumwater Falls Dam taken from
Left Bank.
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Figure 6.=-Photograph
at Dryden Dam showing
the Upstream Timber
Crib Section.

Figure 7.-=Photograph at Dryden Dam showing the Concrete
Weir Section.
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CHAPTER 1
I NTRCDUCTI ON

This report has been prepared for the Bonneville Power
Adm nistration (BPA) by Ot Witer Engineers, Inc. (OIT) to
provide a reference docunent for conpliance wth the National
Environnmental Policy Act in the devel opnment of two fish passage
i nprovenent projects on the Wnatchee River, Washi ngton. Bot h
the Tumwater Falls and Dryden Dam projects are discussed in this
report. In general, the projects are discussed separately due to
differences in individual features and environnental settings,
but di scussion is conbi ned when possi bl e. This report wll
provide the basis for BPA to conduct an Environnental Assessnent
on the projects and may be supplenented in the future by nore
detailed studies requested by other cooperating agencies or
Interest groups during the formal consultation period.

This docunent provides environmental information based on the
preferred proposal presented in the acconpanying Prelimnary
Engi neering Design Report (hereafter Predesign Report). Aterna-
tives are discussed in the last section of the Environnental
Revi ew. Information contained here also conplenents the
Regul atory Permts Report for the two sites. Taken as a whol e,
the three reports provide conplete prelimnary information for
the predesign and assessnent of environnental effects and
institutional arrangenents necessary for construction.

SI TE H STORY AND SETTI NG

The proposed Tumnater Falls and Dryden Dam fish passage facility
i mprovenent projects are |ocated respectively at the existing
sites of Dryden and Tumwater Falls dams on the Wnatchee R ver
near Leavenworth, Washington '(Figure 1). Both sites are owned
by Chel an County PUD.



The sites currently have fish passage facilities; however, these
facilities are in a state of decay and are |less than adequate

for fish passage. Anadronous fish mgrating fromthe Pacific
Ccean pass six major dams on the Colunbia River to arrive at the
Wenat chee River. The Col unbia danms are Bonneville, The Dalles,
John Day, MNary, Priest Rapids, and Rock Island. Havi ng

successfully passed these facilities, nost of the Wnatchee fish
runs then nust pass Dryden Dam al one or Dryden Dam and Tumwat er
Falls to reach their ultimte spawning grounds.

TUMMTER FALLS

Tumvater Damis located at river mle 30.9 at elevation 1487 ft.
The damis roughly 20 feet in height and was constructed in 1909
by the Great Northern Railroad as part of a hydroelectric project
designed to power electric |oconotives between Wnatchee and
Skykomi sh. In the 1940's, the existing fish |adder was rebuilt
by the Washington Department of Fisheries. Over time, the |adder
has degraded and could be substantially inproved.

DRYDEN DAM

Dryden Damis located at river nmile 17.6 at elevation 969. The
damis low, averaging 4-8 feet in height and was built in 1907 to
provide water for irrigation and later hydroelectric power. The
existing fish ladder is located on the right bank; however, to
i nprove passage, two fish |adders are proposed, one on each
bank.

SUMVARY OF PROPOSED ACTI ON AND ALTERNATI VES

At Tummater Falls, the proposed action includes the construction
of a new fish ladder with associated nodifications which wll
inprove water flow characteristics and, subsequently, fish



passage. The |adder will occupy the sane |ocation as the exist-
ing ladder, although its base area will be sonmewhat |arger.
Construction will occur through the use of cofferdanms to provide
a dewatered construction site. Tenporary fish passage facilities
will be installed to provide passage during construction. Public

and highway access will be naintained adjacent to the site
al though direct public access on the site will be curtailed
during the actual construction period. H ghway access wll be

subject to only mnor interruptions due to novement of equipmnent.
Al equiprment will be based fromthe |eft bank.

At the Dryden Dam site, one fish ladder will be constructed on
the right bank to replace the existing ladder. A new |adder wll
be constructed on the |left bank at the site of an existing trash
sl ui ce. Equi pnent will be based on both sides during construc-
tion. Limted equiprment crossing of the river bed will occur
only during the low flow period for the construction of the
tenporary fishway. Dewatering will be provided by means of earth
and rock cofferdanms.

Alternatives to the proposed action include:

1) No action

2) Proposed action of inproving Tummater Falls fish
| adder and inproving the right bank |adder and
adding a left bank |adder at Dryden Dam

3) Construction of Tumwater |adders on both banks and
Dryden | adders on both banks

4)  Mmnor nodification of existing |adders (including
i mproved on-site maintenance) and adding a |eft
bank | adder at Dryden

Each of these alternatives will be discussed follow ng the pre-
sentation of existing conditions, potential inpacts and mtiga-
tion outlined in the following sections for each environnental



cat egory. I mpacts and mtigation are for the proposed action and
represent results for the project as proposed in the Predesign

Report.

Environmental analysis is provided for the follow ng areas:

0 Land Use

0 Veget ati on
0 Widlife

0 Fi sheries
0 Hydr ol ogy
0 Wat er

0 Air Qality

0 Solid and Hazardous Waste and Toxic Materials
o  Topography, Geology and Soils

0 Cultural and H storic Resources

0 Recreati on

0 Noi se

0 Aest hetics

0 Econom cs

0 Al ternatives



CHAPTER 2
LAND USE

EXI STI NG CONDI Tl ONS

| nt roducti on

This section describes the geographic orientation of the sites,
the regional land uses and the surrounding Iand ownershinp.
Transportation and population are not treated separately; how
ever, a brief description of area transportation and popul ation
i s included. The WIld and Scenic Rivers Act and the goals and
policies of the Shoreline Master Program are explained as they
relate to the proposed project sites. Ceneral |and uses in the
imrediate vicinity of each site are also discussed.

CGeogr aphy

The sites are located in two distinct geographic areas, though
they are only 13.3 mles apart (Figure 2). Tumnater Falls is
| ocated along the md-section of Tumwater Canyon; approximately
3.5 mles upstream of the Wnatchee Valley and 4 m|es northwest
of Leavenworth. The Wenatchee River at Tumwater Falls has a
steep gradient and is surrounded by steep forested canyon walls.

Dryden Dam is located in the Wnatchee Valley. The valley
extends approxinmately 20 niles southeast, originating at
Leavenworth and ending at the Colunbia River. In this reach, the
Wenat chee River is a noderately braided, |ow gradient stream
The lands surroundi ng Dryden Dam are open high desert-type valley
| ands. The geographical differences in the sites inherently
affects the types of existing and current trends toward |and
uses.

2-1



Land Uses and Ownership

The majority of the Iand surrounding both sites is undevel oped

open space or is used for agricultural purposes. The | and
surrounding the Tummater Canyon 1is largely undevel oped. Some
grazing and hay crops are found north of the canyon. The

Wenatchee Valley lands near Dryden are predomnantly fruit
orchards, a nmjor product for Washington State

The undevel oped | ands are also used for recreation, especially
al ong the Wenatchee River. The Wenatchee River is very popul ar
for white water boating, fishing and sw nm ng. Few devel oped
recreational use areas surround Tummater Falls and Dryden Dam
however, canpgrounds and picnic areas are |ocated nearby. A
separate discussion of recreational resources is provided in the
Recreation Chapter of this report.

Very little devel opnent occurs in the region. Devel opnent is
concentrated in the conmunities of  Dryden, Peshastin and
Leavenwor t h. Resi dential devel opment occurs predomnantly in
these communities, although scattered dwellings are |ocated al ong
the Wenatchee River. Recreational homes exist in private
subdi vi sions and on forest |ands under special use pernmts. The
U S. Forest Service does not plan to issue any nore special use
permts for recreational honmes and plans to consolidate |and
ownership within the National Forest boundaries (Chelan County
Regi onal Pl anning Council 1973).

Commercial areas are predomnantly tourist oriented. They are
| ocated along the main transportation routes, H ghway 2 and 97,
with nost of the concentration in the communities. The |argest
comrercial concentration is in the community of Leavenworth.

Industrial land use is oriented towards fruit distribution and
processing. most of the industrial land use in the region is
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| ocated in Peshastin along the left bank of the Wnatchee River.
Gt her industrial land uses are located in small areas in Dryden
and Leavenworth.

Ceneral |and ownership in the area consists of the Wnatchee
Nat i onal Forest which covers the mpjority of Chelan County. Most
of the privately-owned lands are within the Wnatchee Valley.
Both Tummater Falls and Dryden Dam are |ocated on Chelan County
PUD | ands.

Tummater Fall s

The Tummater Canyon is nine mles long and is a high public

recreational use area. The majority of the land around the
Tumnater site is owned by the Wnatchee National Forest (Figure
3). Sone of the surrounding forest slopes have been | ogged in

t he past although there is no evidence of current harvest activ-

ities. Chel an County PUD owns the dam the old caretaker house
and sone land at the site. Some devel opnent occurs several mles
to the southeast near the community of Leavenworth. The dam
creates Lake Jolanda upstream of the site. The Alps Gft Shop
and owner's residence are |ocated on the |ake. North of Lake
Jolanda is an area designated as the Tumwater Botanical Area.

This area was set aside to protect the rock rose (Lewsia
tweedyi) which is listed as a candi date endangered species on the
Federal Register.

H ghway 2 follows the east side of the canyon directly above
Tumwat er Fal | s. Roadsi de parking is currently available and
consists of a broad shoul der adjacent to the highway. There are
no formal wal kways and pedestrian access to the site is limted
by fencing.

The West Central Chelan County Conprehensive Plan for Tumwater
Canyon specifically proposes to develop it as scenic recreationa
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corridor. This woul d direct devel opnment toward recreational

activities. Permtted devel opnent includes overnight canping
facilities, touri st servi ces, and recreational condom ni um
devel opment, provided activities conply with |ocal environnental
policies (Chelan Co. Regi onal Pl anni ng Counci | 1973).
Resi denti al devel opnent and recreational subdi vi si on are

di scouraged in the area.

The long-term plans of the Forest Service include the establish-
ment of additional canpgrounds in the area which would attract
tourismto Tumvater Falls. The Chelan County Conprehensive Plan
does not specifically state objectives that relate to conservancy
projects such as fish |adders.

Dryden Dam

The majority of land around the Dryden Dam site is privately
owned and wused for irrigated orchard agriculture (Figure 4).
Lands surrounding the orchards are undevel oped. Chel an County
PUD owns the diversion weir, headworks and canal (now used for
irrigation). Chelan County PUD al so owns approximately 11.4
acres of land downstreamof the site surrounding the old
power house. Land held by the U S. Bureau of Land Managenent
(BLM is located on the left side of the upstream portion of
Dryden Dam A Washington Departnent of Transportation (DOT)
gravel stockpile is located on the right side of the stream
upstream of the site. Private | ands occur along both sides of
the Wenatchee River downstream from the site. O chard
producti on, fruit processing and distributing, and grazing
conprise the major land uses in the area.

The comunity of Dryden is |ocated downstream of the Dryden Dam
site. The community consists of single-famly dwellings, a post
office, school, fruit processing and distributing plant and a
smal | commercial area (Chelan County PUD 1980).
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The Burlington Northern Railroad skirts the left bank of the
site. Uni nproved roads provide access to the site from the main

hi ghway (H ghways 2 and 97). Storage and parking is already
available at the site, although along the left bank a tenporary
access road will be required to cross the canal

The Conprehensive Plan of the Wwnatchee Valley includes the
mai nt enance of a rural environnent, the preservation of agricul-
tural lands, and the preservation and enhancenent of the scenic
resources and recreation (Chelan County Planning Conm ssion
1972). The Plan does not have any goals and policies related

directly to fish and wldlife enhancenent mneasures such as fish
| adders.

Transportation

Transportation routes in the area have considerable influence
over types and distribution of |and uses. H ghways 2 and 97,
designated as primary state highways, are the main transportation
routes in the area. Hghway 2 is a main link from western to
eastern \Washi ngton. H ghway 97 |inks southern Wshington to
northern Washi ngton. H ghways 2 and 97 converge south of
Peshastin and diverge at Wwnatchee along the Colunbia River. The
hi ghways bring many tourists into the area thereby creating
recreational |and use needs, and sustaining nmany comercial |and

uses. The highways facilitate the distribution of agricultural
products, inmportant links in developnent of agricultural and
industrial |and uses. The heaviest traffic occurs over the

weekends and during sunmer nonths.

Burlington Northern Railway is also an inportant [|ink between
eastern and western Washi ngton.



Popul ati on

Trends in the popul ation have a significant inpact on types of
| and uses in an area. Changes in land use will be dependent on
the future popul ati on changes. Chel an County has a significant
nunber of seasonal visitors; the population increases three or
nore times in the summer nonths (Chelan County Regional Pl anning
Counci | 1973).

According to the U S. Census of 1980, the Census Enuneration
District #66 (which includes Leavenworth, Tummater Canyon,

Chumstick and Plain Valleys and the Lake \Wnatchee area) gives a
total population of 2,034. The total number of dwelling units is
1,929 and the total number of year-round dwelling units is 1,295.

Most of the population is located in Leavenworth. Tumnat er
Canyon has no neasurable population. Chunstick and Plain Valleys
and the Lake Wnatchee area have undergone substantia

devel opment, especially along Lake Wnatchee.

Census Enuneration Districts #70 and #71 cover the Peshastin and
Dryden areas. In 1980, the total population was 2,910; the tota
nunber of dwelling units was 1,260; and the total year-round
nunber of dwelling units was 1, 116. The concentration of dwell-
ings is nostly in the conmunities of Peshastin and Dryden with
sone scattered along the Wnatchee River.

The population in the region has renained fairly constant over
the last several years. A slight increase has taken place since
1960 which is due nainly to the demand for recreation and retire-
ment living (Chelan County Regional Planning Council 1973). An
increase in population is expected but only fromrecreational
users.
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WIld and Scenic R vers Act

In 1977, the Wenatchee River was selected by the National
Heritage and Recreation Service for consideration for wild and
scenic river status. The Wenatchee River in its entirety was
included under Section 5(d) of the National WId and Scenic
Rivers System which states: "Specific evaluations are required
on Federally authorized or |licensed projects bearing this 5(d)
status". Section 5(d) does not prohibit devel opnment but requires
agencies to consider the wild, scenic or recreational values for
which the river was sel ected (Chelan County PUD 1980).

According to the National River Inventory, the Wnatchee River in
the area of Tummater Falls and Dryden Dam has "outstandingly

remar kabl e" values especially for recreation. The | ower
Wenat chee is one of the nost inportant white water rivers in the
state, if not the nost inportant. Its high |evel of use and

white water value justify the value rating (Chelan County PUD
1980).

Shorel i ne Master Program

The purpose of the Shoreline Master Program is essentially to
protect the shoreline environment. The follow ng discusses goals
and policies that are related to the proposed Tummater Falls and
Dryden Dam proj ects.

"Goal for Conservation Elenent. Assure preservation
of unique, fragile and scenic elenent; assure conser-
vation of non-renewabl e resources; assure continued
utilization of the renewabl e resources such as tinber,
water and wldlife." (Chelan County Pl anni ng Dept.

1979)

Since the proposed project involves the inproved passage of fish,
it falls into this goal to conserve wldlife.
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Policies are related to different types of activities on shore-
l'ines. The policy that relates to the proposed Tumwater Falls
and Dryden Dam projects is the Shoreline Wrks and Structures,
whi ch includes the follow ng:

"Construction in a manner...to cause no significant
adverse effects on adjacent shorelines ...mnimze
alterations of natural shoreline.. have no |ong-term
adverse effects on fish habitat. ( Chel an unty
Pl anning Dept. 1979)

The Shoreline Master Program designates shorelines as "urban",
"rural", "conservancy" and "natural"; proceeding respectively,
from the nost developed to the nost protected categories.

Environnmental designations for Tumwater Falls are conservancy on
the left shoreline and natural on the right shoreline. Envi ron-
ment al designations for Dryden Dam are conservancy on the |eft
shoreline and rural on the right shoreline The projects wll
affect only conservancy and rural designations.

Regul ations for activities on shorelines are given for each
envi ronment al designation. The three environmental designations
of the proposed projects include regulations that prohibit
shoreline works and structures that "substantially change the
character of the environnent" and that are not "defined as water
dependent or water related." Areas designated as "rural" mnust
conply with these regulations while the "conservancy" designation
also includes regulations that prohibit shoreline works and
structures unless "the project would be rendered inpossible or
conpl etely infeasible without it." The "natural" designation
i ncludes regulations that prohibit shoreline works and structures
"except where necessary to protect or preserve the character of
this environnent" (Chelan County Pl anning Dept. 1979).
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POTENTI AL | MPACTS
Land Uses

The inpacts on |and use of the proposed projects will be short
termand will occur during construction when recreational uses
such as river rafting, fishing and swnmmng wll be affected.
River rafting is very popular between Leavenworth and the
Wenat chee River County Park near Monitor. (For further details,
refer to Recreation.) At Dryden Dam rafters will usually take
out their rafts before the diversion weir and return them down-
stream During higher flows, some rafters will float over the

weir. During construction, rafters will not be permtted to
float over the weir. Fi shing and swinm ng at both the Tunwater
Falls and Dryden Dam sites wll be inpossible during

construction.

Transportation

Access will be affected during construction at both sites. State
H ghway 2 at Tummater Falls is directly above the site and
general traffic will be periodically slowed to provide passage
and operation of construction related vehicles. Normal H ghway 2
traffic flow will be reduced for 3 to 4 nmonths between August and
Novenber. Trucks will have to exercise caution when entering the
parking lot and leaving the site.

The Dryden Dam site is accessible through dirt access roads
com ng from H ghway 2/97. These roads support a |ow density of

local traffic. Trucks used during construction wll create
additional traffic on those access roads. During construction on
the left bank fishway, trucks will need to cross Burlington
Nort hern Railway. Coordination wth the railroad wll be

necessary to prevent the possibility of collisions.
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Construction-related vehicles will result in a slight increase in
traffic on H ghway 2 by Tummater Falls and H ghway 2/97 by Dryden
Dam Del ays al ong Hi ghway 2 are expected to be short-term and
m nor . NO long-term inpacts are anticipated. There may be an
increase in traffic and recreational uses in the area due to
tourists who come to view the fish in the new fishways. However,
the effects wll be negligible since the long-termgoals in the
conprehensive plans in the area encourage recreational use and
tourism

WIld and Scenic R vers Act

Al t hough both portions of the project occur on a river which is
identified as an "outstandingly remarkable" value, no long-term
alterations to those values will result from project devel opnent.
This is due to the fact that the proposed inprovenents will occur
at existing facilities with little or no changes to the surround-
ing scenic or recreational values.

No significant adverse inpacts are anticipated.

Shoreline Master Plan

The proposed projects conply wth the regulations of the
Shoreline Master Plan regarding shoreline works and structures in
the "conservancy" and "rural" shoreline designations. No shore-
lines designated as "natural” wll be affected.

No significant adverse effects to the Shoreline Master Plan will
occur.

M Tl GATI ON

The fishways will not change the dans at the sites; therefore,
the character and land use at the sites wll not differ.
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Construction wll be tenporary: therefore, recreational uses at
the site will be affected for only a short tine. Access will be
given to river rafters and floaters around the construction site
at Dryden Dam

On-site, off-road storage of material and equipment wll be
provided at the Tumwater Falls site to avoid congestion on
H ghway 2. Flagnen will be used when necessary to ensure safety

of workers and travelers using Hi ghway 2. dosure of the highway
is not anticipated.

In order to decrease the potential for collision with construc-
tion vehicles and Burlington Northern trains, railroad crossings
and train schedules will be coordinated.



CHAPTER 3
VEGETATI ON

Tumvater Falls and Dryden Damlie within the eastern boundary of
the Northern Cascade physiographic province. The sl opes
surroundi ng Tumvater Falls support a ponderosa pine-m xed conifer
forest while at Dryden Dam surrounding terraces support produc-
tive fruit orchards. At both sites, riparian vegetation directly
surrounds the project facilities. Primary conponents of the
vegetation at Tumwater Falls and Dryden Dam vary consi derably and
are discussed separately in the follow ng sections.

EXI STING CONDI TI ONS

Site Vegetation

Tummvater Falls

Tumnater Falls lies within Tumwater Canyon. Sl opes surroundi ng
the site are dom nated by m xed conifer forest. The primary
species are ponderosa pine (Pinus ponderosa) with Douglas fir
(Pseudotsuga nenziesii), western red cedar (Thuja plicata)

i ncense-cedar (Libocedrus decurrens), white fir (Abies concol or)
and | odgepol e pine (P. contorta) as secondary species. Scattered
shrubs include bearberry (Arctostaphylos spp.), gooseberry (R bes
spp.) and buckbrush (Ceanothus spp.).

The deciduous riparian shrub comunity currently surrounds the
existing facility. Red alder (Anus rubra), willows (Salix Spp.)
and vine maple (Acer circinatum are sparsely scattered along the
river banks and gravel Dbars. Cccasional  dogwood and pine
saplings have al so becone established.
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Dryden Dam

The Wenatchee River at Dryden Dam is surrounded by alluvial
terraces. The natural vegetation is the sagebrush-wheatgrass
associ ation. Dom nants include shrubs such as: bi g sagebrush
(Artemisia tridentata); bitterbrush (Purshia tridentata); stiff
sagebrush (A rigida); scattered ponderosa pine: and perennial
grasses such as bl uebunch wheat grass (Agropyron spicatum); and
| daho fescue (Festuca idahoensis).

The sagebrush-wheatgrass association is extensive throughout
eastern Washi ngt on. Locally, much of the natural vegetation of
the terraces has been renoved and is currently managed for pear
and other fruit production.

Along the right bank at Dryden, a gravel stockpile and an
uni nproved parking area provide access to the dam structure.
Most of the natural vegetation has been renoved but the renain-
ing riparian shrub comunity includes white alder (A nus
rhombifolia), wllows, vine nmaples, black cottonwood (Populus
spp.), and ponderosa pi ne. The vegetation is sparse in this
vicinity; however, denser stands of deciduous riparian species
occupy surroundi ng streanbanks and gravel bars.

The conposition of the vegetation along the left embanknent of
the facility also displays the effects of the surrounding |and
use activities. Both Burlington Northern Railway and the
Wenat chee Recl amation District control the growh and density of
existing vegetation to maintain the use and access of their
right-of-ways. The railway lies within 50 feet of the gatehouse
and the irrigation canal abuts the left wall of the existing
trash sl uice.
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Common plant species in the riparian zone of the left bank
I ncl ude: wllow, cascara (Rhamus purshiana), red. alder and a
variety of common grasses and forbs.

Protected Plant Species

No sensitive, threatened, or endangered plant species protected
by the Federal Endangered Species Act of 1973 (as anmended 1978)
have been observed at or are known to occur within either of the
project sites. Three sensitive State plant species may occur in
the project vicinity as indicated below for each site.

Tumnater Falls - The snowy stickseed (Hackelia venusta) is a
Washi ngton State endangered species and has been nom nated as a
candi date species to the Federal Regi ster List (1980) of
Threatened or Endangered Plants. Its habitat is rocky slopes
under ponderosa pi ne vegetation.

The Tummater Botanical Area |ocated upstream of Tumwater Falls
was designate? to protect limted popul ations of the endemc
Lewi sia tweedyi. The species has been recommended for Federal
protection (1980) and is designated as a sensitive species by the
State.

Dryden Dam - The yell owwhite |arkspur (Del phini um xanthol eucunm
has been observed in the surrounding area. The species has al so
been nomnated for  Federal protection  (Washington  Natural
Heritage 1981) and has been identified by Washington State as a
t hreat ened speci es.

The Natural Heritage Program has conducted a conputer search to
identify the locations and species of protected plant comrunities
in the project areas. The snowy stickseed has been reported on
steep sl opes above H ghway 2 above Tumwater Falls. The cl osest
known | ocations of special plants near Dryden Dam occur at
Peshastin in meadow areas (Sprague 1984).



POTENTI AL | MPACTS

| mprovenent of the fishways at the Tumwater and Dryden sites wll

create very nminor effects on the existing vegetation. A mninmm
of vegetation will be removed fromthe riparian zones; no upslope
vegetation wll be renoved.

At Tummater Falls, site preparation and construction of the east
bank woul d renove | ess than 400 square feet of vegetation. No
uni que habitats or protected plant species will be affected by
the proposed project devel opnment.

At Dryden Dam the fishway construction will renove |ess than
500 square feet of vegetation along the west enbankment. The
fishway proposed along the east enbanknment will upgrade the

existing retaining wall along 150 feet of its upstream | ength.

No critical habitats or protected plant species will be affected
by project construction or fishway operation.

M Tl GATI ON

no mtigation nmeasures for vegetation are necessary or
appropriate.

An on-site sensitive plant survey is not recomrended at this time

because no unique or critical habitats are known to occur at
either of the areas of project inpact.
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CHAPTER 4
W LDLI FE

EXI STING CONDI TI ONS

Habitat and Speci es

Tummater Fall s

The ponderosa pine-m xed conifer  habitat and the adjacent
riparian habitat provide nesting, rearing and feeding habitats
for several wldlife species.

Ponderosa Pine-M xed Conifer Forest Habitat - The forest habitat
is nmulti-layered and provides cover for nunerous resident
speci es. Typi cal mammal species which reproduce and/or feed in
the rocky canyon slopes are the bobcat (Lynx rufus) the nountain
lion (Felis concolor), the bushy tail woodrat -(Neotonma cinerea),
and the western. grey squirrel (Sciurus griseus). Gane mammal s
i nclude el k (Cervus canadensis) and deer (Qdocoileus spp.).

Avi an species such as (O ark's nutcracker (Nucifraga col unbi ana)
feeds on pine seeds. The bl ack-capped chickadee (Parus
atricapillus) al so occurs.

No raptors are known to nest in the project vicinity: however,
one species, Swainson's hawk (Buteo swainsoni) may mgrate
through the Tumwater Canyon area. Its period of mgration occurs
bet ween May and early Septenber (Wschnofske 1984).

Ri pari an Zone Hahitat - Typical residents of the riparian zone
include the river otter (Lutra canadensis), the beaver (Castor
canadensi s) and the mink (Mistela vision). Avian species such as
the di pper (G nclus mexi canus), bank swallow (Riparia riparia),
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ruffed grouse (Bonasa unbellus) and MGIlivray's warbler
(Qporornis tolmei) are typical.

No unique wildlife reside in the area.
Dryden Dam

O chards which surround the project vicinity have nodified the
natural wildlife habitat of the area. The area falls within
wi nter range for mule deer.

Smal |l mammal s occur in noderate to high densities. Rodents such
as deer mce (Peronyscus nmanicul atus), voles (Lagurus spp.) and
beavers are the nost conmon inhabitants (Chelan Co. PUD 1980).

Riparian Zone Habitat - Deciduous shrubs which border the
Wenatchee River and adjacent canal provide suitable wildlife
habitat for birds and small mammal s. As many as twenty bird
speci es have been observed in the area (Chelan County PUD
1980). The nost populus species are: Ameri can robin (Turdus
mgratorius), evening grosbeck (Hesperiphona vespertina), and
red-wi nged bl ackbird (Agelaius phoenicus). Cbserved waterfow

include the mallard (Anas platyrhynchas) and the wood duck
(Aix sponsa).

Al though no nesting sites have been observed at the project site,
the bald eagle is a recognized nmigratory species. The upl and
sandpi per (Bartrama |ongicauda) and long-billed curlew (Nunmenius
anericanus) also mgrate to the area (Wschnofske 1984).

No uni que habitats occur within the project site (Msser 1984).

Protected WIdlife Species

There are no known nesting sites of sensitive, threatened or
endangered wildlife species in either of the project vicinities.
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However, information obtained fromthe U S. Forest Service and
the Washington Departnent of Gane indicates that several
protected species mmy have transitory use of the riparian
habi t at s.

Tumvat er Fall s
The species of concern include: Swai nson's hawk (Buteo

swai nsoni); peregrine falcon (Falco peregrinus anatumy; and bal d
eagl e (Haliaeetus |eucocephal us).

Swai nson's hawks have been sighted at Wnton and Col es Corner,
12 to 15 niles upstream The hawks feed and rest on cut over
forest land near Swiftwater picnic area.

The peregrine falcon may also reside in the cliffs and talus
sl opes of Tumwater Canyon. The nearest confirmed sighting of the
peregrine falcon was at Rim Rock, approxinmately 72 mles south of
the site.

Bal d eagles have been sighted in the area since the canyon
provi des suitable feeding and roosting habitat. No nesting sites
are known to occur in the area.

Dryden Dam

The bald eagle, a Federal-designated threatened species, over-
winters along the | ower Wnatchee R ver between Novenber and
June. Two other avian species, the upland piper and |long-billed
curlew, may also mgrate to the area.

The spotted frog (Rana pertiosa) is another species which my
inhabit the waters and banks of project area. None of these
species are presently known to occur at the project site
(W schnof ske 1984).




POTENTI AL | MPACTS

The proposed projects will not affect any wunique wldlife
habi tats. Sone riparian vegetation wll be renoved to permt
access and construction of the proposed facilities. However, the
areas of physical disturbance will be limted. At Tumwat er

Falls, 400 square feet of vegetation will be renoved. At Dryden
Dam a total of 500 square feet would be affected.

Noi se related to construction activities would, however, create
sonme mnor short-term effects. Construction woul d extend over a
period of 3-5 nonths between the two sites.

Wldlife may be tenporarily displaced to habitats nore distant
fromthe project sites, however, all of the effects are expected
to be mnor.

Since no nests of protected species are known to occur within the
i medi ate vicinity of the proposed projects, no direct project
effects are antici pated. Peri ods of noise and activity during
construction will deter sensitive mgratory species from using
the area for approximtely 3-5 nonths. These effects will be
short term and m nor.

M TI GATI ON
The only mitigation neasure recomrended at this tine is that the

di sturbances to riparian habitat vegetation during site prepara-
tion and construction be mnimzed.

4-4



CHAPTER 5
FI SHERI ES

EXI STI NG CONDI TI ONS

Anadr onous Fi shery

The Wenatchee River provides passage, spawiing, and rearing
habitat for natural runs of anadronous sal non and Steel head
trout. The Leavenworth National Fish Hatchery (LNFH) on Icicle
Creek supplements the local wild fishery populations with its
production, primarily spring chinook sal non.

The Wenatchee River is one of the principal tributaries of the
upper Colunbia River and has played an inportant role in the
mai nt enance of sal non and Steel head runs within that portion of
the Colunbia River system particularly after the construction of
the Grand Coul ee Dam  Anadronous fish which pass Rock Island Dam
on the Colunmbia either proceed upstream al ong the Col unbia and
pass the Rocky Reach Dam or enter the |ower Wnatchee, approxi-
mately 17.6 river mles downstream of Dryden Dam and 30.9 river
mles downstream of Tumwater Falls. The known anadronmous species
consi st of spring and summer chinook, sockeye and Steelhead
trout. A run of coho sal non which had been supported by the
Leavenworth National Fish Hatchery in the early 1970s has
dwi ndled to the apparent status of a remant run.

Spring Chinook Salmon (Oncorhynchus tshawytscha)

Spring chinook sal non constitute the major enphasis of the LNFH
whi ch has an annual production of about 2.5 mllion snmolts of
that stock. Naturally reproducing spring chinook spawn in Icicle
Creek downstream of the LNFH and in Peshastin Creek. About 80
percent of the wild spring chinook spawning takes place upstream
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of Tumwater Falls, particularly in the general vicinity of
Wenat chee Lake. (Chelan County PUD 1983, Washi ngton Depart nent
of Fisheries 1983.) Wi | e the Wnat chee River between Tunwater
Falls and Dryden Damis not a primary spawning or rearing area,
its wupstream tributaries are known to support both functions
(Washi ngt on Departnent of Fisheries 1980). The nost recent
anal yses indicate that approximately 5 600 adult spring chinook
mgrate upstreamof the falls (Predesign Report). Known spawni ng
areas are shown in Figure 5.

Adult spring chinook migrate wupstream through the project
vicinity between May and |ate June. Spawning occurs from
m d- August through | ate Septenber. Juvenile rearing occurs
year-round with out-mgration concentrated during April and My.

Upstream mgration of adult spring chinook occurs during the peak
fl ow peri od. Passage difficulty at Tumwater Falls result from
t he degraded condition of the existing fishway. The right wall
of the fishway entrance has deteriorated over the years and
allows spillway flows to inundate and conpete wth attraction
flows at the fishway entrance. During high flow events, crashing
flows create a barrier at the |adder entrance.

Summer Chi nook Sal mon (O tshawytscha)

Summer chinook utilize the main Wenatchee R ver channel as their
primary spawning habitat (Figure 6) (Hays 1984). Adul t sunmer
chinook arrive at the project areas from md-June through
m d- Sept enber and spawn from late Septenber to late Cctober. Fry
enmerge in late spring; juveniles rear from April through August
and out-mgrate between June and Cctober.
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O the average annual 7000 summer chi nook which run the Wenatchee
system approximately 30 percent of the summer chi nook spawn
bel ow Dryden Dam 60 percent between Dryden Dam and Tumnater
Falls, and 10 percent upstream of Tummater Falls, primarily in
the four-mle reach between Lake Jolanda and the H ghway 2 bridge

over Chiwaukum Creek (Predesign Report). Early in-mgration
occurs with peak flows in the Wnatchee River follow ng spring
snownel t. By the end of the upstream mgration period, the

Wenat chee typically has dropped to its annual |ow flow stage.
Sockeye Sal non (O_ nerka)

Propagated at the Leavenworth National Fish Hatchery until 1965,
sockeye salnon in the Wnatchee River are now sustained by
nat ural spawni ng. In recent years, spawning of sockeye wthin
t he Wenatchee River system (Figure 7) is docunmented primarily in
two nmajor tributaries and one secondary tributary of Lake
Wenat chee (Allen and Meekin 1980). The Wnatchee run is one of
the two |argest sockeye runs in the Colunbia River system (15,000
to 50,000 fish), the other being the Ckanogan/Lake OCsoyoos run,
and is the third largest in the State of Washington. Sockeye
salmon in the Wnatchee River system conprise approximtely 40
percent of the total sockeye production in the Colunbia River
system

Adult sockeye mgration occurs in the project areas fromlate
July to md-Septenber. Spawning occurs during  Septenber.
Juveniles rear year-round in Lake \Wnatchee. Seaward m gration
of juveniles takes place during April and wmy.

Li ke summer chi nook, sockeye encounter falling or mninmm flows
upon upstream mgration. Nearly all of the sockeye run pass the
project sites to spawn above Wnatchee Lake (Chelan County PUD
1980).
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Steel head Trout (Salno gairdneri gairdneri)

Fish surveys conducted by the Washi ngton Departnent of Gane
(unpublished) and the Chelan County PUD (1980) indicate that a
relatively limted population of summer Steel head occurs within
the Wenatchee system although a recent increase in adult returns
coupled with a new conservative managenent strategy are hopeful
signs of a return to a healthy run. Sunmer runs begin in early
July with the najority of the Steel head entering the Wnatchee in
August, Septenber and Cctober. The Steel head overwinter in the
Wenat chee. A | esser proportion of the run overwinters in the
Col unmbia River and enters the Wnatchee as water tenperatures
rise (Hays 1984). Spawning occurs fromlate March through early
June with year-round rearing; however, |ocations are not known.
Qut-mgration occurs in the spring.

Periodic restrictions on Steel head fishing above Tumvater Falls
have been inposed by the Washington Departnent of Gane to
encourage spawni ng escapenment and reproduction. A new managenent
strategy with a 20 percent harvest goal and an escapenent goal of
about 10,000 fish is expected to substantially increase average

run size. In 1982, WDG and Chelan County PUD instituted a
cooperative three-year pilot supplemental stocking program using
a sunmmer-run two-ocean Skamani a stock. First returns are due in

the sunmmer of 1984 and expected survival is about 1 percent or
about 1,000 fish (Hays 1984).

O her Anadronous Fi sh

Hat chery-supported runs of coho salnon in the Wnatchee River
declined precipitously when culture of this species at the LNFH
was curtailed in the early 1970s. Sone sources indicate that
very limted popul ations of coho salnmon (0. kisutch) may persist
in the project vicinity (WF 1980) while other sources (Purdom
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1984) have not observed evidence of spawning coho in the area
since 1975.

Resi dent Fi sh

In addition to the anadromous species, the Wnatchee River also
supports a popul ation of resident rainbow trout (S. gairdneri.),
mountai n whitefish (Prosopiumwlliansoni) and Dolly Varden char
(Sal velinus nal na). Planting of brown trout (Salno trutta) was
di scontinued two years ago and there has been no evidence of
significant survival or natural reproduction in the project areas
(Chel an County PUD 1980).

Popul ations of mountain whitefish and Dolly Varden char appear to
be thriving. Wiitefish are year-round residents and the char
spawn upstream (Chelan County PUD 1980),

Protected Fish Species

Spring and summer chinook salnon, sockeye salnon, Steel head
trout, rainbow trout, nmountain whitefish and Dolly Varden char
conprise the desirable species which spend a part of their life
in the project vicinities. None of the species is a Federally-
|listed or a Federal-candidate rare, threatened or endangered
speci es. The State of Washi ngton has proposed that spring and
summer chinook and Steel head be classified as endangered on the
Col unbi a River system No species in the Wnatchee R ver are
unique to the river system

Ef f ecti veness of Exi stinéassage Facil iitti es

Numer ous surveys, studies and projections have been conducted
whi ch address the status of the Wnatchee's anadromous fishery
with respect to past managenent of the water resources.
Construction of the Gand Coulee Dam initiated an effort to



mai ntain the salnon and Steelhead runs in the upper Col unbia
Ri ver system The Wenatchee R ver is one of the four principa
tributaries of the upper Col unbia.

Since 1937, public agencies and private conpanies alike have
expended substantial suns of nmobney to maintain and inprove the
anadronmous  fishery. Projects have included the Leavenworth
National Fish Hatchery, fish ladders and fish screens for power
and irrigation diversion, and stream rehabilitation

Previous diversions had reduced Wnatchee flows by up to 1,500
cfs at Dryden Dam and up to 1400 cfs at Tummater Falls.
Currently, the only diversion occurring at either of the project
sites is the 200 cfs irrigation flow at Dryden Dam

Fish ladder facilities at Dryden Dam and Tumwater Falls are func-
tionally deficient due to: the occurrence of false attraction
flows, insufficient pool volunes, designs which require intensive
mai ntenance and provide reduced utility under continually
changing fl ows.

Fal se attraction flows exist at the Tummater facilities. Mgrat-
ing fish are not efficiently attracted to the |adder entrance.
At Turnwater, the angled md-section of the dam and discon-
tinuities in the apron produce these false attraction flows.

At Dryden, a substantial proportion of magrating adult fish are
attracted to the left bank where there is no fish |adder
Especially during lower flows, these fish are delayed in their
upstream mgration

Both existing fish |adders are a weir and pool type construction

which require manual placement or renoval of stop logs to
properly control water levels in the |adders. Caretakers do not
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live on-site and proper operation of the ladders is a | abor
Intensive effort. Fl ow regul ation and sedi nentation are major
probl ens of the existing facilities (Predesign Report).

The weir and pool design of the existing |adders consists of a
series of pools aligned in stairway configuration. As headwater
varies, stop logs (weirs) are renoved or replaced to | ower or
raise the level of the pool water, thereby maintaining flow
t hrough the | adder and, ideally, attracting fish at its base.

Fl uctuations in flow can seriously affect the utility of such a
system that is only periodically mintained.

POTENTI AL | MPACTS

Potential fishery inpacts for the project include short-term
effects during construction and long-term inprovenents in the
fish passage facilities. Short-term effects involve potentia
increases in turbidity or sedinmentation, or inpacts to the run
due to tenporary passage facilities.

Mbst water quality effects have been mtigated through design and
t hrough construction mnethods. Instream turbidity and sedi nent a-
tion will be controlled by the use of cofferdans and wat er proof
menbranes on the outside of the cofferdans. This is further
described in the chapter on Water.

Tenporary fish passage will be provided to elimnate inpacts to

mgrating adults during construction. This is further addressed
in the Predesign Report.
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Long-term inpacts are expected to be positive. New facilities as
designed are expected to:

o Pass fish nore effectively

o Reduce passage delay, injury and stress on fish

o Permt nore fish to reach preferred spawning grounds
in better condition

o Preserve the vigor of mgrating fish during nornmnal
and adverse water years

o Create facilities which operate nore effectively over
a wider range of flows

o |lnprove run strength, size and vigor

These net benefits are discussed thoroughly in Chapter 9 of the
Predesi gn Report.

M TI GATI ON

Mtigation for |adder construction has already been programed
into construction nmethods and schedul es. Construction timng
will be planned to not coincide with peak run events. Viat er
quality degradation wll be carefully controlled as described
above. Tenporary passage will be provided as described in the
i mpacts section above and in Chapter 8 of the Predesign Report.

The projects are expected to benefit both |local and regional

fisheries. As such, they serve as mtigation for other negative
effects on the fishery in the Col unbia Basin.
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CHAPTER 6
HYDROLOGY

EXI STI NG CONDI TI ONS

The Wenat chee Basin

The headwaters of the Wnatchee River enmanate from Lake Wenat chee
(el evation 1550 feet) which is principally fed by the Wite River
and the Little Wnatchee River. From Lake Wnatchee, the
Wenat chee River flows south approximately 18 mles to Tumnater
Canyon and the Tummater Falls fish | adder.

Tumnat er  Canyon continues downstream approximately 3.5 mles
until it energes to flow southeast into an irrigated valley.
Another mle downstream an inportant tributary, Icicle Creek,
j oins the Wnat chee. The Leavenworth National Fish Hatchery is
| ocated on Icicle Creek one mle upstream of the confl uence.
Qther mnor tributaries and water diversions occur in the area,
however, their effects or contributions to the projects under
di scussion are mnor.

Dryden Damis |ocated on the Wnatchee River approximtely
9 mles dowmnstream of the mouth of Icicle Creek. The irrigation
canal which is located at the left abutment diverts up to 200 cfs
from the Wnatchee during the summer and fall. Dryden Associ ates
have been issued a Prelimnary Permt by the Federal Energy
Regul atory Conmi ssion to pursue devel opnent of hydropower. The
di version could reduce flows for one mle downstream of the dam

Tumnat er Fall's
Data fromthree USGS gaging stations, shown in Figure 1, were

correlated to deternmine the hydrology at Tummater Falls.
Conparison of the USGS gage records on Icicle Creek, and on the
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Wenat chee River at Plain (RW6.2) and Peshastin (RW1.5), indi-
cate that the flow at Tummater Falls is 4 percent higher than the
Plain gage flow 15.3 mles upstream The Peshastin flows are
6 percent greater than the sumof the flow fromlcicle Creek and
the flow at Plain due to input from Chiwaukum Creek and several
smal ler tributaries.

Seasonal variations in flows at each of the gages had only a
m nor effect on the accuracy of the correlation. A conput er
program devel oped by OIT known as FLODUR was used to correlate
62 years of nean daily flow data (USGS tape). Figures 8 and 9
show t he resultant hydrograph and flow duration curve at Tumnater
Falls (Predesign Report). Mean annual flows were conputed to be
2,372 cfs at Tumwater Falls.

The hydrograph (Figure 8 shows that the peak flow occurs during
May and June during spring nelt-off at the highest elevations.
Low flows occur in September. Figure 9 shows that for 60 percent
of the average year flows at Tumwater exceed 1000 cfs. Figure 10
di spl ays a detailed hydrograph at the site during a typical water
year (1969).

Dryden Dam

Peshastin gage is 3.9 river mles upstreamof Dryden Dam  Bel ow
Peshastin gage, Peshastin Creek adds additional flow to the
Wenat chee River. This flow was estimated by Chelan County PUD
(1980a) to be 2.5 percent of the' Wwnatchee River flow at
Peshastin. USGS data from Peshastin gage, between 1930 and 1981
were corrected by the 2.5 percent and used to produce a nean
nmont hly hydrograph, Figure 11, and a flow duration curve, Figure
12, for the Wnatchee R ver at Dryden Dam These figures were
al so produced using FLODUR  Flow data froma typical water year

1969, is shown on Figure 13. Mean annual flow at Dryden Dam has
been conputed to be 3,212 cfs.
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Li ke Tumwater peak flows occur during May and June. Low flows
are typical 1in Septenber. At Dryden, flows typically exceed
1350 cfs for 60 percent of the year.

Wat er Uses

Hydroel ectric Power

Prelinminary pernmits for hydroelectric development have been
Issued in the past at both project sites.

In 1978, Chelan County PUD initiated redevelopnment of the
Tumnater Falls project. After receiving a Prelimnary Permt and
conducting initial investigations, Chelan County PUD discontinued
redevel opment efforts in 1981 since the project was, in their
estimate, not economcally feasible at the tine. Si nce Chel an
County PUD's surrender of the Prelimnary Pernit, conpeting
permts have been filed on the site by Hydro Energy Associ ates
and by the Gty of Sultan, Washington. At the witing of this
report, no Prelimnary Permt has been issued.

After power production was termnated in 1957, Chelan County PUD
consi dered redevel opment of Dryden Dam for hydropower between
1962 and 1965, and agai n between 1978 and 1981. Both redevel op-
ment efforts were abandoned as not being cost effective at that

tine. After Chelan County PUDs surrender of the Dryden
Preliminary Permit in 1981, Dryden Associates filed for a
Prelimnary Permit on the site. This Prelimnary Permt was

I ssued in 1983.
[rrigation

Dryden Dam was built in 1907 to divert irrigation water into the
H ghline Irrigation Canal. The existing fishway is | ocated on
the right bank adjacent to the trash sluice. The canal intake,
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gate house and second trash sluice are at the left bank. The
canal cross-section is trapezoidal with flow regulated by three
steel gates beneath the gate house. The capacity of the canal is
estimated to be about 500 cubic feet per second (cfs) (Chelan
County PUD 1980); it has degraded fromits original capacity of
1500 cfs. The canal length is approximately one mle, extending
to the old powerhouse site and irrigation diversion. The
Wenat chee Reclamation District currently mintains the water
right for 200 cfs which Chelan County PUD is obligated to supply.

POTENTI AL | MPACTS

The proposed projects will not alter or affect the hydrol ogy
of the area. The hydrol ogic conditions inmediately surrounding
the construction site will be affected during the dewatering
phase. At Tumwater Falls, localized areas will be dewatered for
up to 3.5 nonths. At Dryden Dam dewatering will occur for 5
mont hs.

The schedule and delivery of irrigation water wll not be
affected by the construction or operation of the proposed fish
| adder at Dryden Dam

Project construction and operation are not expected to affect
future feasible hydroelectric devel opnent at the sites.
Effective fish passage will be the priority of the project,
however, hydropower applicants wll continue to be informed of
the project progress and final design.

M TI GATI ON

No mtigation nmeasures are expected to be necessary.
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CHAPTER 7
WATER

SURFACE WATER QUANTI TY

EXI STING CONDI TI ONS

Surface water quantity for both sites has been described in the
Predesign Report for the projects. Man annual flowis 2,372 cfs
at Tummater and 3,212 cfs at Dryden. Monthly flows are shown in
Figures 8 and 11 Average year low flows are approxinmately
750 cfs at Tummater Falls and 1000 cfs at Dryden Dam The
current fish |adders pass an undeterm ned anount of flow at both
sites. The new | adders will be designed to pass flows on the
order of 180 cfs at Tummater and 150 cfs per |adder at Dryden.

POTENTI AL | MPACTS

The only potential inpacts are effects on conpeting water uses.
At Tumwater, hydroelectric devel opnment may occur in the future.
At Dryden, this is also the case and, in addition, irrigation is
a conpeting use. Irrigation utilizes 200 cfs during the sumer
months which is diverted via the canal on the [|eft bank.
Construction at Dryden will be carried out so as not to block the
canal or interfere with irrigation flow during the summer nonths.
The | adder projects will provide water which is also applicable
to instreamflows for fish and therefore is unlikely to conpete
with hydropower water use to any significant extent.

M TI GATI ON

QG her than designing the projects to preserve irrigation flows,
no mtigative neasures are needed.
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SURFACE WATER QUALITY

EXI STI NG CONDI TI ONS

Water quality in the Wenatchee River near the project sites is
generally good to excellent. The Washington Departnent of
Ecol ogy has classified the area near Tummater as O ass AA waters
and the area near Dryden as Cass A waters. Cass AA represents
superior water quality, while Cass A represents excellent water
quality. Washi ngton water quality standards for these classes
are shown in Table 1.

Tabl e 2 shows nean, maxi mum and m ni mum water quality readi ngs
over the period 1970-1979. The Leavenworth data is considered
nearly representative of the Tummater site. Mean water tenpera-
ture at Tummater Falls is 2.5°C colder than that at Dryden Dam
and is slightly less alkaline. Turbidity is higher at Dryden but

is still well within standards. Conductivity is considerably
hi gher at Dryden, but dissolved oxygen is simlar at the two
sites, and is typically near saturation |evel. Phosporus is
simlar at the two sites, while nitrogen is higher at Dryden,

al though still low. Coliform bacteria are considerably higher at
Dryden, probably due to septic tank and/or sewage system
discharges from Leavenworth and/or Peshastin. The hi gher

tenperature and nutrient concentrations at Dryden indicate a
better probability for a well-devel oped aquatic ecosystem (and
hence fish food supply) at that site.

POTENTI AL | MPACTS
Water quality i npacts from the projects could result from
o Discharge of soils or sedinents during construction

o Leaching of concrete
o Leakage of gasoline, oil or other materials from

vehicles on site
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Tabl e 1.

and A Waters

( Sour ce:

Ecol ogy 1982)

Di ssol ved Oxygen

Total D ssol ved

Gas

Tenperature

pH

Turbidity

Coliform Bacteri a

C ass AA

Shal | exceed 9.5 ng/l

Shal | not exceed
110 percent of
saturation

Shal | not exceed
16. 0°C. [f natural
condi ti ons exceed
16.0°C increases
shall be | ess than
0.3°C

Shall be within the
range of 6.5 to 8.5
with nman-caused
variation |ess than
0.2

Shall not: exceed

5 NTU over background
i f background is |ess
than 50 NTU OR

i ncrease nore than

10 percent if back-
ground turbidity is
greater than 50 NTU

Fecal coliform shal
not exceed 50/100 m
and | ess than 10
percent of the
sanpl es shal |
Q100

exceed

Washi ngton Water Quality Standards for O ass AA
Washi ngt on Departnent of

dass A
Shal | exceed 8.0 ny/l

Shall not exceed
110 percent of
saturation

Shal | not exceed

18°c. |If natura

condi ti ons exceed
18°C, i ncreases

shall be less than
0.3°C
Shall be within the

range of 6.5 to 9.0
with man-caused
variation less than
0.5

Shall not: exceed
10 NTU over back-
ground if background
I's | ess than 50 NTU
OR increase nore
than 20 percent if
background turbidity
is greater than

50 NTU

Fecal coliform shal
not exceed OO 100 m
and [ ess than 10
percent of the
sanpl es shal
200/ 100 m

exceed



Tabl e 2. Sunmary of WAter Qality at Leavenworth
(Source:  Washington Departnent of Ecology 1977)

Mean Maxi mum M ni num
Tenperature °C 4. 45 14.0 1
Turbidity (NTU 2.82 8.0 1.0
Col or (units) 15. 4 25.0 .0
Conductivity (umhos) 36.0 49.0 27.0
Di ssol ved oxygen (ng/l) 12. 4 14.7 10.0
pH (units) 7.31 7.9 7.0
Ammonia Nitrogen (ng/l) 0.03 0. 07 0.02
Nitrite-Nitrate Ntrogen (ng/l) 0.04 0.61 0.00
Total Phosphorus (ng/l) 0.01 0.04 0.00
Total Coliforms (#/100 m) 51.9 160. 0 12.0
Fecal Coliforms (#/100 m) 2.42 16.0 2.0

Summary of Water Quality Data Near Dryden
(Source:  Chelan Co. PUD 1980)

Tenperature °C 6.9 14. 60 0.30
Turbidity (NTU 4.0 8.0 1.0
Col or (units) 16.5 25.0 8.0
Conductivity (unmhos) 50.8 86.0 33.0
Di ssol ved Oxygen (ng/l) 12.2 14. 4 9.6
pH (units) 7.4 8.1 6.9
Ammonia Nitrogen (ng/l) 0. 04 0.07 0.02
Nitrite-Ntrate Ntrogen (ng/l) 0.06 0.12 0.02
Total Phosphorus (ng/l) 0.01 0.04 0

Di ssol ved Phosphorus (ng/l) 0. 0006 0.01 0
Total Coliforms (#/100 nl) 190.5 1000. 0 40.0
Fecal Coliform (#/ 100 m) 7.7 22.0 0
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In addition, alteration of sedinent dispersal patterns could
potentially cover otherw se clean gravels downstream of the
projects. Inpacts will be minimzed by the construction of
cof ferdans and dewatering prior to |adder construction. Concrete
work will be carried out in dewatered areas. The stream side of
earthfill cofferdams will be covered by a synthetic nenbrane. It
is inevitable that a limted anmount of sedinment wll enter the
stream However, inpacts fromthis are expected to be mnor,
provided that proper construction procedures are followed.

O1l, gasoline or other petroleum residues are unlikely to spil

into the river directly due to dewatering procedures. Any oi l
spilled on the construction site may eventually leach into the
river; however, risk of a spill of any mjor quantity is
unlikely.

Fromthe water quality data in Table 2, it is clear that water
quality levels are wthin standards for Cass AA waters for
Tumnater and Class A water for Dryden for all paraneters, except
fecal coliforns which periodically violate the standards. Since
the sanpling point for Tumwater nay have been bel ow Leavenwort h,
the water quality at Tunwater Falls may be somewhat better than

indicated by the data table. The projects should cause no change
in fecal coliform organisns provided that tenporary sanitary
facilities during construction are self-contained.

M TI GATI ON

A nunber of mtigative nmeasures to ensure conformance with water
qual ity standards have already been included in the proposal
These incl ude:

0 Dewatering of fish |adder area prior to construction
0 Timng construction to avoid high water conditions



o Placenent of non-erodible waterproof menbrane on outside of
cof f er dans

o Restabilizing and revegetating streansi de areas as soon as
construction is conpleted
Haul i ng of excavated materials off-site on a periodic basis

o Renpbval of <cofferdam material off-site if it contains
substantial amounts of fine sedinents

o Rapid backfilling of spoil material as particular project
segments are conpl eted

o Timng construction to be conpatible with irrigation wth-
drawal s via the canal

o Placenent of concrete wll not occur in flow ng water
Wi t hout adequate protection against |eaching

GROUNDWATER QUANTI TY AND QUALITY

EXI STI NG CONDI Tl ONS

Little information exists on |ocal groundwater characteristics
other than water well logs (US. Departnent of Interior 1979)
and generalized descriptions of aquifers (Foxworthy 1979, Martin
1981). Data from these sources has been used to conpile data for
this section,.

VWlls in the project areas vary fromdug wells 15 feet or less in
depth to drilled wells 25 to 100 feet deep. There are no wells
recorded closer to Tummater Falls than the Leavenworth area, but
well's are found from Leavenworth to Dryden. \ater yields around
Leavenworth vary from 9 to 90 gallons per mnute with simlar
yi el ds near Dryden, except for one well yielding 225 gallons per
m nut e near Peshastin.

The area has no major groundwater depletion problens (Martin

1981). Wells are found only in the river valley and are
scattered using only a small total yield conpared with probable
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groundwat er sources. Mst groundwater gradually travels down the
Wenat chee Val l ey as groundwater or energes as surface flow from
Spri ngs. The portion that remains as groundwater feeds the
Col umbi a Pl ateau G oundwater Reservoir.

POTENTI AL | MPACTS

The projects will not use water consunptively. Only surface
water will be used for the fish | adders and attraction flows.
There wll therefore be no effect on groundwater.

M TI GATI ON

No mtigative neasures are needed for groundwater.

FLOODI NG

EXI STI NG CONDI TI ONS

The Wenatchee River flow peaks annually at 10,000 to 15,000 cfs.
The dans operate as uncontrolled spillways and provide no flood
st orage. The existing | adders are conpletely within the nornal
river floodplain.

POTENTI AL | MPACTS

The new fish ladders will be designed to operate at river flows
bet ween 10,000 and 12,000 cfs, providing a nuch w der operation

regime than the existing ladders. Hgh flood flows wll inundate
t he downstream entrance pools but will not danage the | adder
which will be designed to wthstand the |oo-year event. Al

portions of the ladder facility will lie within the floodplain.



M Tl GATI ON

The | adder will be designed to withstand peak flood flows. It
will also operate over a considerably w der range of flows than
the present structures. There is no need for other mtigative
measur es.



CHAPTER 8
AlR QUALITY

EXI STI NG CONDI TI ONS

The air quality at both Dryden and Tummater is rated as excell ent
by the Washington Departnment of Ecology. There are no registered
em ssi ons sources closer than Cashnmere, roughly 20 niles east of
Tumnater Falls and 7 mles east of Dryden Dam At Cashnere,
there are two |unber plants producing mnor air em ssions from
hog fuel boilers and other m nor sources. Further east at
Wenat chee are a concrete plant, a sand and gravel operation, and
grain operation which also produce m nor em ssions. These
sources contribute mnor anmounts of particul ates, sulfur dioxide
and nitrogen oxide to the atnosphere (Washington Departnent of
Ecol ogy 1982). However, the project areas have no sources of
significant emssion and pollutant levels are well below criteria
levels for both State and National standards.

The <closest air quality nmonitoring station is |ocated at
Wenat chee 17 mles east of Dryden and 30 mles east of Tumater
Fal | s. This station nonitors only particul ates. During 1983,
| evel s averaged 56 ny/n8. During 1982, the annual nean |evel
was 34 ng/nm8 (Washington Departnent of Ecol ogy 1983). No data
on gaseous pollutants exists for the area due to a |ack of
moni toring stations.

POTENTI AL | MPACTS

The fish passage facilities projects wll cause no permanent or
long-term effects on air quality. The project operations wl|
involve no air pollutants. There will be m nor increases of
particul ates during construction fromearth noving activities,
including site clearing, grading and cofferdam construction.
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Sone wetting of construction areas may be necessary to control
dust and protect nearby orchards. Mnor emssions of sulfur and
nitrogen oxides from construction vehicles can be expected. Al

of these increases will be tenporary in nature and wll not cause
any violations of standards.

M TI GATI ON

No mtigative measures are necessary.



CHAPTER 9
SCLID AND HAZARDOUS WASTE AND TOXI C MATERI ALS

EXI' STI NG CONDI TI ONS

The area presently has no known problenms with solid or hazardous
waste or toxic materials. Washi ngton Departnment of Transport a-
tion periodically renoves sand and gravel from the pit adjacent
to the Dryden site, but this material is non-toxic.

POTENTI AL | MPACTS

The projects will generate no hazardous waste or toxic materials.
Both projects conformw th the Chel an-Douglas County Conprehen-
sive Solid Waste Managenent Plan (Chelan and Dougl as Counti es
Pl anni ng Conm ssi ons 1982). Potential |eaching of cenent into
the Wenatchee River will be controlled by cofferdans and by
performing work in the dry during relatively low flows. Sanitary
waste generate< during the construction period will be retained
in self-contained facilities and renoved fromthe site. No toxic
materials will be used on the site.

M TI GATI ON

Aside from normal and planned construction practices discussed
above, no mtigation is necessary.
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CHAPTER 10
TOPOGRAPHY, GEOLOGY AND SO LS

EXI STI NG CONDI TI ONS

Tumnater Damis |ocated at elevation 1487 on the east side of the
Nort hern Cascades Physiographic Province (Franklin and Dyrness
1971). The site is near the |Iower end of Tumwater Canyon, a
st eep-sided canyon forned by eastern Cascade foothills and cut by
the eastward fl ow ng course of the Wnatchee R ver. The river
gradient is relatively steep throughout the canyon with an
average gradient of 1.5 percent near the project site.

CGeol ogically, Tummvater Canyon was fornmed by river and gl aci al
cutting and to some extent by upthrusts of intrusive rock. The
project area is dom nated by rocks of the Munt Stuart Batholith
which is an intrusive rock mass of Mesozoic age. Thi s mass
intrudes older rocks of wvolcanic and netanmorphic origin (de
Rubertis 1983). (Geological mapping by the U S. GCeological Survey
show the several areas to be conprised of undifferentiated Pre-
tertiary rocks, including schist, granodiorite, quartz diorite
and serpentine (Wetten 1980a). The river bed contains sone
alluvial material of Quaternary origin and has been confirnmed by
field investigation. De Rubertis (1983) has found this material
to include fine and coarse alluvium particularly behind Tumat er
Falls Dam wth larger colluvial materials and manmade fill under
and around the structure.

Exposed bedrock at the site is diorite. Al luvial and colluvial
material5 generally overlie this bedrock to depths of approxi-
mately 10 to 20 feet, due to the steep gradient of the river in
this section. The fill material is |ocated near the dam and
along and under State H ghway 2. This material is thought to be
amphi bolite from nearby quarries in Leavenworth (de Rubertis
1983).



The nearest fault is the Leavenworth fault |ocated one mle north
of the site. The fault marks the western boundary of the
Chi waukum Graben (Wetten 1980a). The history of the site indi-
cates that earthquake activity has been mnor, and the dam shows
no obvi ous damage from past earthquakes (de Rubertis 1983).

The Tumnater site is slightly beyond the boundaries enconpassed
by the Chelan County Soil Survey (U S.D A 1969). A conparison
of soil types listed in the survey with site characteristics
indicates that the Tumwater site falls within Type 9, which is
the Rock Qutcrop-Rock Land-Terrace Escarpments Association. This
association is conposed of steep, to very steep, to nearly
vertical areas of rock outcrops covered by shallow to very
shal l ow soils over rocks and terrace breaks.

Dryden Damis located in a broad floodplain area of the Wnatchee
R ver. It is flanked by low foothills to the north, but to the
south the floodplain conprises a relatively flat area beyond the
river banks. River gradient is considerably |ower at Dryden with
an average gradient of |less than one percent.

The Dryden area is dom nated geol ogically by alluvial influences.
The broad floodplain has deeply buried the bedrock which is
exposed in only a few places near the project site. Exposed
bedrock, just upstream fromthe damon the left bank, is of the
Swauk formation, an arkosic sandstone of fluvial origin which is
bel i eved to be Cretaceous-Pal eocene in age. Bedrock fromthe
surrounding foothills dips steeply beneath the valley surface and
is not exposed at the project site (de Rubertis 1983). Previ ous
borings by Chelan County PUD near the site indicate about
100 feet of alluviumoverly bedrock.

Mappi ng by the U S. Geological Survey indicates that the entire
floodplain near Dryden is Quarternary alluvial material .

10-2



Surrounding valley sideslopes are Tertiary congl onerate sand-
stone, mainly from the Chunstick formation. These formations are
t hi ck- bedded sandstones m xed wth mnor shales and with pebbles
of dacite, gneiss and rhyolite at the base of the beds (Wetten
1980b) .

The site lies within an area characterized by the U S. Arny Corps
of Engineers as having potential for mnor earthquake damage.
The existing Dryden Dam has survived a nunber of snall earth-
quakes w thout apparent danmage (de Rubertis 1983). US GS
mappi ng (Wietten 1980b) shows no faults on the northern foothills
adj acent to the project nor in the floodplain, although there are
sone mnor faults shown over a mle to the south on foothills
across the valley.

Soils at the Dryden site are of the Burch-Cashnont Associ ation.
These are medi um and noderately coarse textured soils, |ocated on
| evel or sloping terraces, alluvial fans and foot sl opes. Soi |
types at the site are (right bank) Beverly fine gravelly sandy
| oam upstream of the proposed |adder |ocation, Pogue very stony
fine sandy | oam at the |adder |ocation and Burch fine sandy |oam
I mredi ately downstream Soil types on the |eft bank have been
mapped as the mscellaneous |and-type, Terrace Escarpnents

(US. DA 1969). | mported fill material is also present on both
banks as part of a gravel pit operation on the right bank and as
fill for the railroad and gate house on the right bank.

POTENTI AL | MPACTS

| npacts on existing topography wll be negligible. M nor cuts
and fills on the slopes next to the fish |adders are the only
t opographi ¢ nodification. These will both be less than 15 feet
in height and will represent only a mnor horizontal change to
the existing slopes.
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There will be no significant nodification to underlying or

exposed geological features at either site. M nor cuts into
bedrock may be required to expand the existing |adders or to
install the new | eft bank | adder at Dryden. These cuts wll

cause no detrinmental effects on site or regional geology.

Soils and sedinments will be altered slightly by the projects at
Tumnat er Fal | s. Excess soil wll be renoved fromthe sites and
di sposed in an approved manner. Di sturbed sedinments will be

redistributed by the river after construction. However, no major
or long-lasting effects are anticipated.

M Tl GATI ON

No nmitigation is necessary for topography, geology or soils.
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CHAPTER 11
CULTURAL AND HI STORI C RESOURCES

EXI STING CONDI TI ONS

The purpose of this sectionis to determne the cultural and
historic significance at the sites of the proposed fishways.

In ternms of cultural concerns to date, no data exists concerning
archaeol ogi cal resources at the proposed sites. Since the
proposed fishways will be built where previous excavation has
taken place, it is doubtful that any significant archaeol ogical
resources do exist. Bonneville Power Admnistration will conduct
a cultural site survey prior to construction if determned
necessary.

Both the Colville and Yakinma Tribes have had historical settle-
ments in the Wenatchee Basin. The tribes both have interest in
the sites based on ceded lands in the vicinity (Vogel 1984). A
cul tural resources survey will be conducted prior to any clearing
or construction activity. Any cultural artifacts discovered wll
be renmoved by a Washington State Certified Archaeol ogist prior to
conmencing construction work. If artifacts are discovered during
construction, work will be halted in the applicable areas unti
such artifacts can be professionally renoved.

The dam structures will not be detrinentally affected by the fish
| adder constructi on. Hi storical values of the dans and of the
gate house at Dryden will remain intact. The projects wll
affect the general fishery in the Colunbia Basin in which both
tribes have fishing interests. The affects on the fishery are
expected to be positive for tribal use as well as for sport and
commer ci al uses (Predesign Report).
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Both Tumwater Falls and Dryden Damwere built in the early 1900s.
The existing facilities at both sites have the potential for
historic significance, but have not been designated for
protection.

POTENTI AL | MPACTS

During excavation, there is the potential for the disturbance of
ar chaeol ogi cal resources at both sites. As indicated, there is
little likelihood that such resources exist.

M Tl GATI ON

A cultural site survey will be carried out prior to construction
i f BPA considers it necessary. Any resources at both Tumnater
Falls and Dryden Dam which are found to have the potential for
historic or cultural significance wll be renoved prior to
construction of the proposed fishways. The gate house at Dryden
Dam wi || not be disturbed by construction activities.
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CHAPTER 12
RECREATI ON

EXI STI NG CONDI TI ONS

| nt roduction

The area in which the Tummater Falls and Dryden Dam sites are
| ocated is very popular for recreational activities (Figure 14).
The Wenatchee River is used for a variety of water-related recre-
ation and the |ands around the Tumwater Falls and Dryden Dam
sites are wused for nany year-round recreational activities.
Tourismin the region is popular and increasing. Tumnat er
Canyon is a designated recreational use area. The Wenat chee
Val | ey near Dryden Dam consists primarily of privately owned
orchard | ands.

Regi onal Activities

Recreation is a major land use in the vicinity of Tumwater Falls
and Dryden Dam The conprehensive plans of the area encourage
recreational growh. The long-range plans of the Forest Service
are to inprove existing recreational facilities and to establish
new sites.

The Wenatchee River is well known for its white water rafting.

Approxi mately 50 percent of Washington State commercial river
rafting takes place on the Wnatchee River between Leavenworth
and Wenat chee R ver County Park near Monitor (Chelan County PUD
1980) . For optimum white water rafting, a mninmm of 2300 to
3000 cfs is needed in that section of the Wnatchee River. This
range of flow occurs between the nonths of April and June. The
Wenat chee River is also used for kayaking and tubing. Fishing is
very popul ar along accessible reaches of the Wnatchee R ver
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There are no designhated swinmng areas on the Wnatchee R ver
around Tummater Falls and Dryden Dam However, unauthori zed
swi nm ng does occur.

Canmping is a popular formof recreation throughout Chelan County.
Canping areas which are privately owned or Federally admnistered
are scattered along the Wenatchee River and its tributaries, such
as Ilcicle Creek. Several canping areas are also |ocated around
Wenat chee Lake and Fish Lake, while others are along the main
river. The cl osest, Tummater Canpground, is |ocated at the
northern end of Tummater Canyon with another |ocated east of
Leavenwor t h. Rock clinbing, hiking, horseback riding, picnick-
ing, and sight-seeing are popul ar along the Wnatchee River, its
tributaries and designated areas, and on undevel oped | ands.

Hunting is also a popular recreational sport in the vicinity of
Tummvater Falls and Dryden Dam The Forest Service and the
Washi ngton State Game Departnent, and several other agencies are
working on a specific plan for hunting 1in eastern Washington
which will designate game nmanagenent units. Ceneral |y, bow and
arrows, nuzzler |oaders and nodern rifles are used to hunt deer,
elk, and other manmals in the vicinity of Tumwater Falls and
Dryden Dam  However, elk are not as abundant around Dryden Dam
G ouse are hunted around Tumwater Falls and chukarr quail, and
pheasants are hunted around Dryden Dam (Misser 1984).

State Highway 2 is considered a State Scenic and Recreation
H ghway which has a setback requirenment to create an open space
effect (Chelan County Regional Planning Council 1973). Sever al
pul l offs are provided along this highway which enable tourists to
access the sites. One pulloff north of Tumwater Falls includes a
pi cni ¢/ day-use area.
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Wnter recreation in the vicinity of Tumnater Falls and Dryden
Dam i ncl udes snowmbiling, cross-country skiing, snowshoeing and
inner tubing. A winter recreation area is |located just north of
Leavenworth.  Although winter recreation is popular, nost of the
tourists come for the sunmmer recreational activities.

Tourismis very popul ar around the project sites. The touri st
season spans the nonths of June, July and August. The tourists
are often day visitors fromthe Puget Sound area. Over ni ght
visitors stay in canpgrounds or nearby notels. Touri sm during
t he summer nonths accounts for nmore than half the seasona

population in the vicinity of Tumwater Falls and Dryden Dam

Tourists come to enjoy the many recreational opportunities in the
area and contribute significantly to the regional econony. The
Bavarian thene in the comunity of Leavenworth attracts many
visitors year-round. Leavenworth has several notels, a canp-
ground, a golf course, and a park on the river. Leavenworth
Nat i onal Fish Hatchery also attracts many tourists especially in
m d- August during spawni ng season

Tumnater Falls

Tumnater Falls and Tumwater Canyon are popul ar recreational use
areas. The cl osest canpground to the site is Tumwater Canpground
which is 9 mles northwest of Leavenworth. Two mles south of

Tumvat er Canpground is Swiftwater picnic area. The Tumnat er
Botanical Area is south of the picnic area and north of Lake
Jol anda. It has unusual and natural plant life found only in
t hat area. The Alps Gft Shop, |ocated on Lake Jolanda j ust
north of the site, is a popular place for tourists. Many
visitors cone to view the falls and the existing fish |adder at
the site. Several pulloffs on Hghway 2 in the canyon provide
access to the river. Kayaki ng is popular in Tumwater Canyon

south of Tummater Falls, and rock clinbing is done on Castle Rock
which lies along the southeast side of the canyon. The bridge



once used to carry the Tumwater Falls Dam penstock across the
river to the old powerhouse now provides foot access to the right
bank of the river.

Dryden Dam

Dryden Dam is not located in a recreational use area, though
there are sone recreational uses. Commercial white river rafters
often break for lunch at the DOT gravel pit located on the right
shore of the dam (Chelan County PUD 1980). Wien flows in the
Wenat chee River exceed 7000 cfs, rafters float over the weir:
but, wusually they renobve their rafts and carry them around the

site. Tubing and swimming occur at the site, although there is
no designated area for this. Field sports are popular at the
Dryden Field. The cl osest canmpground is  just east of

Leavenwort h.
POTENTI AL | MPACTS
During construction, inpacts wll include the interruption of

recreational activities at the sites. This is not a significant
probl em because neither of the sites have any devel oped or spe-

cific recreational uses where the construction wll occur. At
the Dryden Dam site, river rafters wll not be able to float
their rafts over the weir during construction. the annual |ow
flows which discourage rafters from floating over the weir coin-
cide with the period of construction. Fishing and sw miing at
both sites will not be possible during construction. After con-
struction, it is expected that nore visitors will be attracted to
view the fish passage through the facilities. The proposed
Tumwater Falls and Dryden Dam facilities wll inprove the

recreational fishing both at the sites and regionally.
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M TI GATI ON

The proposed projects at the Tumwater Falls and Dryden Dam sites
will not alter the dams. Wl kways will be provided at both sites
to view the facilities. Access will be provided at Dryden Dam
for white water river rafters to carry rafts around the
construction site.
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CHAPTER 13
NO SE

EXI STING CONDI TI ONS

Noise at the sites is generally related only to vehicular traffic
and natural background noise of flowng water and wildlife.
Human presence at both sites is mnor, consisting at nost of a
few carl oads of tourists or picnickers. No noi se neasurenents
were taken for this study, however, river noise is estimated to
be 70 to 80 decibels fromthe banks at both sites. Dryden has
little normal traffic flow by the site, however, Tumwater Falls
I's situated on the main highway and receives periodic noise of
90 to 110 deci bels from passing vehicles.

POTENTI AL | MPACTS

Noi se levels wll be sonewhat elevated at each site during the
construction period. Washington State has no noise standards for
tenmporary construction related effects. Except for farnmhouses
| ocated a few hundred feet or nore fromthe Dryden site, there
are no regular receptors likely to be affected by noise |evels.
Construction at each site is expected to last only 3 to 5 nonths.
Noi se |evels follow ng construction and during operation wll not
change from existing |evels.

M TI GATI ON

No mtigation for noise effects are necessary.
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CHAPTER 14
AESTHETI CS

EXI STI NG CONDI TI ONS

Regi ona

The vicinity of Tumwater Falls and Dryden Damis known for its
scenic attractions. The many |akes, the Wnatchee River, and its
tributaries create the natural settings enjoyed by many visitors.
The Wenatchee River has a strong visual inpact due to the
patterns and textures created by the changing flows, pools,
riffles and falls.

The abundance of wundeveloped |and around Tumwater Falls and
Dryden Dam offers a unique visual character to the el enents of
form line, color and texture. The devel opnent that currently
exi sts has created features which add interest to the natura

environment. The community of Leavenworth is an exanple of this.
The Bavarian architecture creates |ines and col or which have been
designated to blend wth the existing natural surroundings.

Tumnater Fall s

The Tumwater Falls site is |located within what is considered by
the National River Inventory as "spectacul ar Tumwater Canyon."
Tumwat er Canyon is |located on the Eastern Cascade foothills and
has a ponderosa pine-m xed conifer type of vegetation. The
canyon is rated as having "outstandingly remarkable" values for
Its scenic characteristics.

The Tummater Canyon has a high scenic value due to the diversity

and variety of the landscape. Both characteristics are found in
the steep slopes of the canyon and in the rock outcrops along the
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canyon wal | s. The range of vegetation types and the past | ogging
activites have produced patterns on and above the canyon walls.
The Wenatchee R ver also adds to the diversity and variety of the
Tumnat er Canyon.

The steep canyon walls and winding river limt the view ng range
fromthe Tummater Falls site. The dominant features at the site
are the dam and old caretaker's house. The dam adds strong
horizontal lines to the natural setting. H ghway 2 skirts the
site and provides a viewing point of the falls and the old
caretaker's house. The existing structures have weathered and

add character to the natural surroundings.

Dryden Dam

The Dryden Dam site is not considered an outstanding scenic val ue
but is described as "rural and pleasant” (Chelan County PUD
1980) . Dryden Damis located in an area of rolling plateau |ands
with high desert shrub type of vegetation. The noderately sl op-
ing hills provide the viewer with an expansive view ng distance,
which includes a view of the Cascade Range to the northwest.

Vertical elenments are the strong focal points in this |andscape.
The strongest visual elenments are the patterns of the orchards.
The visual inpact of the orchards depends to a great extent on
the time of the year. The Wnatchee River is also a strong focal
point, adding variety to the |andscape.

The main visual features at the Dryden Dam site are the dam and
gat e house. The canal, which parallels the river, can only be
seen at a close distance. Burlington Northern Railway, |ocated
on the left bank of the site, and nearby utility poles add
vertical and horizontal lines to the existing |andscape. The
site cannot be seen from any major roadways. However the entire
Dryden Dam site can be seen from an orchard owner's residence
| ocated directly above the site on the left bank.
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POTENTI AL | MPACTS

The visual inpacts at the sites will occur mainly during the
period of construction. Tumwater Falls is | ocated on a rel a-
tively popul ated highway (H ghway 2). Construction at the site
will be visible fromthis highway. After construction, the only
maj or changes will be the renmoval of the old caretakers house and
the additional parking spaces. However, this is not expected to
have a significant adverse visual inpact.

The Dryden Dam site is not |ocated in a popular area so visual

impacts will be mninmal. However, construction will be seen from
the house | ocated above the site on the l|left bank. After
construction, the only significant change will be the new fish
| adder on the left bank; this will not have any adverse visua

| npacts.

M Tl GATI ON

Visual impacts will be nost evident during construction, however,
the effects are not expected to be significant and no mtigation
measures are reconmended.

Post - construction effects related to aesthetics will be mnor
The project design will not be significantly different fromthe

existing facilities in visual quality. Slight changes in color
and texture will weather to blend with existing structures and
the ladders will be designed to be as visually appealing as
possi bl e.
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CHAPTER 15
ECONOM CS

EXI STI NG CONDI TI ONS

Chel an County supports a rural residential community with prinmary
wor kers enpl oyed |ocally (Washington Departnment of Research and
Statistics 1980a and 1980Db). In 1978, personal per capita income
for the county was $9,181; slightly higher than the State's
average of $8,553. Personal inconme is derived fromthe follow ng
sour ces:

Agricul tural 17. 9%
Nonagri cul tural 67. 3%
Public Sector 14. 8%

(U S. Departnent of Commerce, 1978)

The econony of Chelan County is largely based upon fruit produc-
tion; however, the provision of raw naterials for the |unber and
wood products industry is also inportant (Washington Research and
Statistics Ofice 1984).

In 1983, the County average annual unenploynent rate was 15.8
percent. The area enploynent typically fluctuates on a seasona

basis with the | owest unenpl oynent occurring between April and
Cctober (Ofice of Research and Statistics 1984).

POTENTI AL | MPACTS
The projects are not expected to create any negative inpacts to

the local econony, however, the projects wll supply local commu-
nities with increased revenue during the period of construction.
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Commercial rafters may be inconvenienced by the |land carriage of
their equi pnment around Dryden Dam but this is a fairly nornmal
procedure for them The project is not expected to deter their
custoners from the excursion

Short-Term | npacts

Prelimnary capital cost estimates for construction are $642, 000
at Tummater Falls and $689, 000 at Dryden Dam It is likely that
a substantial portion of the labor and materials will be avail-
abl e locally. The project could supply up to 33 skilled and
unskilled individuals with three to five nonths of full-tine
enmpl oynent . Local services may also benefit fromthe influx of
outsi de revenues and inported manpower.

Long- Term | npacts

Responsibility to oversee the long-term operation of the facil-
ities would belong to Chelan County PUD. Enpl oyment related to
annual operation and naintenance cost are not considered here
since such costs may be incorporated into an existing position.

The i nproved operation of the fishway is also expected to attract
i ncreased nunbers of fishing enthusiasts and recreationists to
the area which would further enhance the demand for and use of
| ocal services. Local notel, restaurant, and retail services
could benefit fromthe increases in visitor use of the area.

| nprovenent of the ladder facilities will result in a strengthen-
ing and, presunebly, an increased production of existing anadro-
mous fish runs. This will provide an increased econom c benefit
to the local area through sport fishing and to the tribes and
comercial fishing interests related to the Colunmbia system fish-
ery* Benefits are discussed nore fully in Chapter 9 of the
Predesi gn Report.
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M Tl GATI ON

No critical inpacts are anticipated and, therefore, no mtigation
measures are presented at this tine.
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CHAPTER 16
ALTERNATI VES

The National Environmental Policy Act requires consideration of
the "no action" alternative as well as reasonable nodifications
of the proposed action. | npacts of the proposed action are
sunmarized in the followng section wth an analysis and conpari -
son of the no action alternative. Further discussion of alterna-
tives is also provided in the Predesign Report.

PROPCSED ACTI ON

The proposal is to renovate the left bank fish |adder at Tumater
Falls, and renovate the existing right bank | adder at Dryden as
well as adding a left bank |ladder. There are only mnimal [|ong-
term inpacts to vegetation, wldlife, hydrology, air quality,
soils, cultural resources, noise and economcs, and potential
mnor inpacts to land use, fish, water quality and recreation.
Aesthetic inpart will be mtigated by project design, construc-
tion nethods and scheduling. As designed, it is not anticipated
that the project will affect hydropower potential at either dam
There will be positive project benefits to fish, recreation and
econonmi cs of the area through strengthening and inproving the
anadronmous fish run.

NO ACTI ON

A No Action alternative would | eave the fish ladders in their
present condition. The | adders currently require high main-
tenance to function properly and are significantly decayed. The
| adders cause various problens to the successful passage of
anadronous fish which have been docunented in the Predesign
Report .
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No action would |eave the passage facilities in their present
mar gi nal  condi tion. None of the mnor inpacts associated with
the proposed action would occur, however, there would be no
positive benefits. Wth continued decay and passage problens, no
action may result in a net long-term decline in anadronous fish
runs in the Wenatchee River.

RI GHT AND LEFT BANK FI SHMYS AT TUMMTER FALLS

This alternative involves the sane proposed action at Dryden but

the addition of a right bank fishway at Tumwater Falls. The
difference from the proposed action involves equipnent access
across the river since no roadway access is avail able. Thi s

could involve inpacts on water quality and fisheries, depending
on the nethod used. This alternative could also interfere with
future hydropower potential at Tummater Falls and the "natural”
designation of the Shoreline Master Plan. As noted in the
Predesign Report, the right bank fishway at Tumwater Falls is
nei ther necessary nor cost effective.

OTHER ALTERNATI VES

QG her alternatives considered include the repair of the existing
| adders at the sites and addition of a left bank | adder at Dryden
Dam This would provide inpacts nearly identical to the proposed
action, since construction would occur in the same areas.
However, this alternative cannot be viewed as a |ong-term sol u-
tion to fish passage difficulties at both darns. The pri nci pal
difficulties at passage facilities would still remain and com
plete rehabilitation, as proposed, would only be delayed. In
vi ew of the val uabl e Wnatchee R ver anadronpus fish resource,
the only reasonable action is conplete rehabilitation as
pr oposed.
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CHAPTER 1

| NTRODUCTI ON
GENERAL
As part of Ot WMiter Engineers', Inc. (OIT) efforts on the
Tumwater Falls and Dryden Dam Fish Passage Project, Bonneville
Power Admi ni stration ( BPA) requested that the necessary

regulatory permts for construction and operation of new fish
passage facilities be defined and docunented. This report has
been prepared in response to BPA s request.

SCOPE OF PRQIECT

Tumwater Falls and Dryden Dam are |ocated on the Wnatchee River
in Central Washington. Both dams were built in the early 1900 s.
Fish passage facilities were included in the initial construc-
tion, and were renovated in the 1940's. Over time, the passage
facilities have deteriorated and present conditions are |ess than

adequate to eff ectively pass adult anadronous fish. Further, the
state-of-the-art in fishway design has progressed considerably
and existing facilities could be substantially upgraded. Thi s

woul d undoubtedly result in a positive benefit to anadronous fish
in the Wenatchee River system

The scope of OIT's contract with BPA includes engineering feasi-
bility and predsign, environmental review, and scope of regula-
tory permts. The intent of this project is to clearly define
the nost effective alternative for fish passage inprovenent at
each of the dams, while providing the environnental analysis of
t he proposed project inpacts. Consequently, appropriate mtiga-
tion can be devel oped and necessary permts can be scheduled to
expedite the design, construction and operation of the proposed
facilities.



SCOPE OF REPORT

This report outlines the various regulatory permts prerequisite
to the construction and operation of the proposed fishway
facilities at Tumwater Falls and Dryden Dam An overview of the
required pernmits and the issuing agencies is presented wth
detailed descriptions of the required review times, ternms of
| ssuance, information requirenments and fees for each permt.



CHAPTER 2
PERM T REQUI REMENTS

GERNEAL

Since Tumwater Falls and Dryden Dam are distinct sites, |ocated
approximately 13.3 river mles apart, separate permts nust be
secured for each project. To facilitate funding, BPA may elect
to consider the proposed project as separate efforts. The
division of the proposed project is expected to sinplify the
procurenment and nanagenent of construction as well.

PERN I TS NEEDED

Construction at either or both sites may begin as early as BPA' s
FY 1985. Prior to construction, permts nust be obtained from
the followi ng agencies:

o Chelan County Planning and Buil ding Departnents
Washington State Department of Fisheries (VDF)

o Washington State Departnment of Ecol ogy (DOE)

o Washington State Departnment of Transportation (DOT)
o US Arny Corps of Engineers (USCE)

O

A special use permit may also be required from the U S Forest
Service if their lands wll be used during construction. In
addition, tenporary easenents nust be secured from |andowners at
the project sites. At Tumwmater Falls the only affected |andowner
is Chelan County PUD al though other federal and private |lands are
nearby. Landowners at the Dryden site include Chelan County PUD,
the State of Washington and Burlington Northern Railroad.
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The following is a list of the specific permts that nust be
secured:

o Shoreline Permt (Chelan County)

o Building Permt (Chelan County)

o Hydraulic Project Inprovenent Permt (VDF)

o Dam Safety Permt (DOCE)

o Water Quality Variance Permt (DCE)

o Water Rights Permt (DOE)

o Section 404 Permt (USCE)

o GCeneral Use Permt (DOl

Each of these permts requires that the applicant provide
specific information pertaining to the design and environnental
resources as well as other considerations.

APPL| CATI ON  REQUI REMENTS

Generally, when construction activities are proposed in or on the
shoreline of a stream resource agencies request considerable
detail about the design, scheduling and environnental effects of
the proposed work. Ther ef or e, subst anti al engi neering and
predesign nust be acconplished before the permtting process can
begi n.

Because regul atory agencies are responsible for the managenent of
a wide variety of environnental resources, each agency sets
specific conditions for approval and defines information required
of the applicant. For exanple, a conpleted Hydraulic Project
| nprovenent Permit application submtted to WDF consists of a
conpleted form acconpanied by an Environnental Assessnent and
additional details concerning construction nethods and scheduling
in relation to anadronobus fish mgration. Simlarly, the USCE
requires general design drawings along wth specific construc-
tion and environnental review information for a Section 404
Permit (for dredging and excavation activities). Sonme agency

2-2



aut hori zations listed above include the conpletion of a prepared
form while others are obtained by submtting for review a letter
of application with pertinent information about the project.
Construction design or predesign drawings are required to secure
the Shoreline, Building and Dam Safety permts. An Envi ronnent al
Assessnent report is needed to obtain Shoreline and Hydraulic
Project Inprovenent Permts.

SCHEDULI NG

In addition to specific information and format requirements, each
agency establishes different review periods for their pernits.
These factors K conbined with the fact that sone permts require
prior approval of other cooperating agencies, indicate the
i mportance of timng and scheduling the permt process.

Consider as an exanple, the construction of a building along a
river bank. A Shoreline Permit takes a naxi mum of 90 days to be
reviewed by the Chelan County Planning Departnent and nandates
that construction must be conpleted within one year from the date
of issuance (six years maximum if extensions are issued). The
Building Departnent can authorize a Building Permit in seven
days, but an approved Shoreline Permt is prerequisite for secur-
ing a Building Permt. Also, the Departnent states that work
must begin within six nonths of the issuance date. Simlarly, a
Water Quality Variance Permt is issued at the sanme tine or after
the Hydraulic Project Inprovement Permt (by the DCE and WDF,
respectively), since the conditions set forth for construction
scheduling and activities are the same for both agencies.

Cearly, a schedule nust be established for subnitting and
receiving the necessary pernmits for the fish |adder renovations

at Tummater Falls and Dryden Dam Since some agencies do not
have established rules for application review, care should be
taken in scheduling the permt process. Al 'l ownances should al so
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be made for requests for additional information by resource

agenci es. It should be noted that the application process should
not begin wuntil adequate engineering and planning has been
conpl et ed. A sequence diagram for permtting is presented in
Figure 1, This diagram can be used to generate a final schedule
when design information is nore conplete. A permtting sunmary

is also given in Table 1.

CHELAN COUNTY

SHORELINE PERM T

A Shoreline Permt from the Planning Departnent of Chelan County
is necessary for construction projects |ocated along a natural
wat er way. Only facility repairs or m nor struct ur al
nodi fications are exenpt from this requirenent.

The materials required for a Shoreline Permt are an application
form for projects of substantial developnent, maps, design draw
ings, and a SEPA Environnmental Checklist. Specific information
nust 'be furnished on the maps and drawi ngs, an enuneration of
which is given on the application instructions. In addition,
descriptions of design and construction materials such as volume
and conmposition of fill are required.

The Environmental Checklist is an eight-page form indicating
changes or potential inpacts on the environment and nearby human

popul ati on. This is a standard form used by all state and | ocal
agenci es in Washington. Most of the responses on the checkli st
are limted to "yes", "no" or "may be". Several questions

require further explanation; correspondi ng responses can be
appended to the form Where necessary, the Environnental Review,
included as part of this docunent, can be submtted as a
suppl enent to the permt application.
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Table 1.—Regulatory Permits Required for Construction and Operation
of Tumwater Falls and Dryden Dam Fish Passage Facilities

Type of
Agency Authorization Contact Form Review Period Term Fee Application Material
Chelan County Shoreline Permit Jerry Litt Yes 90 days 1 - 6 years $150 Drawings, description of activities, cam
Planning Dept. pleted application, and Environmental
Leavenworth, WA Assessment
Chelan County Building Permit Mike Brennan Yes 30-45 days 1/2 1 year Based Approved Shoreline Permit, design drawings
Building Dept. on and campleted application
Leavenworth, WA project

value

Washington Dept. Hydraulic Project Mylard Deausem Yes 45 days 1 — 5 years None Campleted application and Environmental
of Fisheries Improvement Assessment
Olympia, WA Permit
Washington Dept. Dam Safety Permit Ed Garling No N/A N/A $10 Camplete plans, specifications and existing
of Ecology dam as-built drawings
Olympia, WA
Washington Dept. Water Quality John Hodgson No 30 days 1 - 5 years None Letter application, project explanation and
of Ecology Variance Permit drawings
Yakima, WA
Washington Dept. Water Rights Doug Clausing Yes 180 days Perpetual $2/cfs Campleted application, maps and drawings
of Ecology Permit
Yakima, WA
U.S. Army Corps Section 404 Jack Kennedy Yes 90 days Duration of $10 Campleted application and drawinas
of Engineers construction
Seattle, WA
U.S. Forest Special Use Steve Morton No 14 days Duration of None Letter application and description of work
Service Permit construction
Leavermorth, WA
Washington Dept. General Use Luther Beaty No 30 days Duration of None Letter application and description of work

of Transportation

Wenatchee, WA

Permit

construction



Due to the nature of the Tummater Falls and Dryden Dam fishway

projects, it is not Ilikely that a conprehensive Environnental
I mpact Statement wll be required. Chelan County's nmjor con-
cerns are likely to focus on construction nmethods such as the
di sposal of excavated material and type of fill wused in coffer-

dans, and schedul i ng.

Approxi mately 90 days will be needed by the Planning Departnent
to review the application materials, at a fee of $150 per appli-

cation. Construction of the proposed project must be conpleted
within one year after the permt has been issued. This can be
extended up to a total of six years if a reasonable request is
made by the applicant. No limtations are given regarding the

begi nning of construction, only the time for conpletion.

BU LDING PERM T

Chelan County requires that a Building Permt be obtained from
the Building Departnent in order to build or renodel a structure.
Because the nodifications to the Tummater Falls and Dryden Dam
fish adders are substantial, the project is considered to be new
constructi on.

As previously nentioned, a Shoreline Permit nust be granted from
the County before a Building Permit can be issued. The issuance
of a Shoreline Permt from the Planning Departnent indicates that
t he proposed project has passed the environnental requirenents of
the Gounty, and that the project designs need only be reviewed by
the Building Departnent for safety and conpl et eness.

Along with the conpleted Building Permit application form design
drawi ngs nust be included. Approxi mately 4-6 weeks are necessary
to review the application materials and issue the permt, provid-
ing conplete information is furnished about the proposed work and
the Shoreline Permt has been approved.
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The fee, which is due upon receipt of the permt application, is
based on the total value of the project. An $800, 000 project,
the approxi mate construction cost of each fishway, would result
in a Building Pernmit fee of approximtely $2,200. At the discre-
tion of the Departnent's director, the permt fee may be based on
construction cost rather than on total value; this depends on the
role that the County assumes regardi ng naintenance and inspection
wor K.

After the Building Permit has been issued, construction nust
begin within six nonths. As defined by the County any "on-site
wor k" that is associated wth the project 1is defined as
"construction". An additional six-nmonth extension can be granted
upon request of the applicant. For nost projects, after the tine
limt has passed, a new application nust be submtted and the
review process repeated. However, for projects of considerable
size and cost, the Building Departnment will be flexible in grant-
i ng extensions. There are no tine limts on construction conple-
tion for this permt. The conpletion date is controlled by the
Shoreline Permt.

WASHI NGTON DEPARTMENT OF FI SHERI ES

HYDRAULI C PRQJECT | MPROVEMENT PERM T

Washington State law requires that construction of any hydraulic

project or work perforned that will use, divert or obstruct any
waters of the State, wthin ordinary high water |ines, nust be
approved by the Departnent of Fisheries. A Hydraulic Project

| nprovenent Permt nust, therefore, be secured for construction
of the Tummater Falls and Dryden Dam fi shways.

Generally, the project initiator is required to obtain the
Hydraulic Project Inprovenent Pernmit. Approval of this permt is
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prerequisite for a Water Quality Variance from the Departnent of
Ecol ogy and al so hastens the processing of other agency certifi-
cations such as the Shoreline Permit. The Chelan County Pl anning
Departnment and WDF are likely to serve as joint-lead agencies in
the hydraulic approval and related environmental review of the
proj ect .

To obtain the permit, an application form nust be conpleted and
submitted to WOF, along with a SEPA Checklist and as nuch addi -
tional information as possible about the project. An Environ-
me ntal Assessnent nay also be required with the application. The
Enviornmental Review portion of this document provides the basic
information required for an Environmental Assessnent.

Particular attention should be paid to construction scheduling
which affects anadronous fish mgration. The WDF is nost
interested in the construction timng as well as the nethods and
materials to be used. Presently, plans call for construction at
both projects to take place during the late fall and wnter
nmonth after most upstream fish runs have taken pl ace.

The Hydraulic Project Inprovenent Permt is a construction term
permt and has a limted useful duration. Approval usually lasts
for one year, but can be extended to a maxi mum of five years if
the construction schedule dictates that nore tinme is needed. The
time limts are specified by the Departnent of Fisheries depend-
ing on the project size, type and the potential environnental
i mpacts during construction. The WDF allows 45 days to review
the application, but exceptions can be nade if the applicant can
present due cause to shorten the review
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WASHI NGTON DEPARTMENT OF ECOLOGY

DAM SAFETY PERM T

When an existing dam is nodified or a new damis constructed, the
Departnent of Ecology requires the project be approved through
issuance of a Dam Safety Permt. Since the fish |adders at
Turnwater Falls and Dryden Dam are an integral part of the dans,
t he dam structures thenselves could be affected by the projects.
Thus, this permt is necessary to denonstrate to the State that
the structural integrity of the danms will not be conprom sed.

A letter of application is sent to the Dam Safety Section of the
DOE, along with complete construction plans and specifications
which have been formally reviewed by a Wshington Registered
Prof essi onal Engi neer. Also required is information about the
exi sting dam and how new facilities will tie into it. There is
no specified review period for a Dam Safety Permt application,
t hough four to six weeks is usually adequate. Submtting designs
and descriptions in advance of the application is also advisable.
A fee of $10 is charged for processing.

WATER QUALITY VAR ANCE

The DCE requires that a Water Quality Variance Permt be secured
if a project may disturb the quality of public waters. Al though
the constrtuction schedule and plans will be designed to mnimze
di sruption of the Wwnatchee R ver environnent, sone tenporary
di sturbances of water quality may occur during construction.

A letter of application is submtted to the Departnent of Ecol ogy

along wth pertinent information describing the project in
general, nethods and materials to be used during construction,
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and schedul es. Particularly inportant are activities which wll

require nodification of the Water Quality Standards. The letter
shoul d specify:

o Time and duration of the proposed activity

o Standards to be nodified

o Beneficial uses that will be affected

o Type and degree of treatnent to be provided
for any discharge

The letter should also address the requested duration of the
permt and associated terns. In order to expedite the process,

the Hydraulic Project Inprovenent Permt should be obtained in
advance, so that a copy of this docunent can be enclosed with the
Water Quality Variance application. The time required for review
is variable, an3 depends on the project size and the potentia

project-related disturbances. Usually, a nonth is adequate for
agency review, No fees are required.

WATEZR RIGHTS PERMIT

Al surface water diversions or wthdrawals require a Wter
Rights Permt from the DCE The Tumwater Falls and Dryden dans
Pro ect represents an unusual situation in Water R ghts permt-
ing. Because the two dams and the associated |adders are
currently functional and have never been assigned diversion
rights, filing for new water permts would not be nandatory.
However . prelimnary designs indicate that extensive reconstruc-
tion will take place and that the diverted flow will be increased
consi derably over existing anounts.

According to the Central Regional Ofice of the DOE in Yakina,

Washi ngton the only water rights applications at either dam have
been related to power generation or irrigation diversion. Chelan
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County PUD relinquished its original water rights in the 1950 s
after hydropower generation at the two project sites was
t er m nat ed. The Wenatchee Reclamation District (WD) possesses
unqualified rights at Dryden Dam of 200 cfs for irrigation flow
The WRD has recently applied for an additional 50 cfs: the
granting has been del ayed because instream flow studies are being
conducted by the Departnent of Fisheries.

otaining Water Rights Permits for the Tummater Falls and Dryden
dans fishways is advised since mninmm Wnatchee River flows set
to protect anadronous fish may not prevent future over-appropria-
tion or changes in water managenent policies. Permts would
provi de docunentation of the water distribution at the two dans
and woul d protect the needs of anadronous fish. Wth the present
clains for water at the sites, there should be no difficulties
with applications. Prelimnary designs <call for a 180 cfs
di version through the Tumwater Falls fish [adder and 300 cfs at
Dryden (150 cfs for each of the two | adders).

To obtain water rights permts an application form nust be com-
pleted and submitted with supplenental nmaps and draw ngs. Space
is provided on the form for mapping and describing the |ocation
of the diversion, however, the DCE encourages additional infornma-
tion. Three separate fees are paid to the DOE over the process-
ing period for each application: an exam nation fee of $2/cfs
submitted with the application;, a filing fee of $20 (when fish
propagation is the designated water use) or tw ce the exam nation
fee, whichever is nore; and recording fees of $5 each paid to the
DOE and the Chelan County Auditor. Using the proposed design
flows, the examnation fees for Tummater Falls and Dryden Dans
would be $360 and $600, and the filing fees would be $720 and
$1, 200, respectively. There are no annual fees for water rights
certification.
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At least six nonths will be needed by the DCE to review the
applications and issue a report of findings and conclusions.
This period includes a nmandatory 30-day public coment period,
during which the applicant issues a Notice of Intent in a |ocal
newspaper . If the DOE report approves the issuance of a water
ri ght and the applicant agrees with theterms, a permt is

I ssued. The permt serves as an approval for construction, hence
the project is subject to review by the DOE until the project
conpletion and the appropriated water has been put to use.
Thereafter, t he construction perm t becomes a  perpetual
certificate.

The construction time limts are one year to start, one year to

conmple te the project , and one year to put the appropriated water
to use, These rules are negotiable, however, depending on the
needs of the applicant. The applicant's work schedule is usually

incorporated into the permt, and lead tinmes |onger than one year
can be approved if valid reasons are stated.

Th e n ame 3 f the water rights applicant is nost significant during
the permt/construction phase, since liability must be assigned
during construction. Once the project is conplete, the certifi-
cate is considered to be attached to the land or structure to
which it applies rather than the right of the applicant.

Al t hough these fish passage projects are funded by the Bonneville
Power Adm nistration, Chelan County PUD owns the sites and wll
continue to do so in the future. Chelan County PUD is also
charged with maintaining the fishways. OMng to the |Iegal
aspects of the water right certificate, an awkward situation

could be created by BPA applying for water rights that wll
become attached to property belonging to Chelan County PUD
Therefore, consideration should be given to name Chelan County
PUD as obtaining the water rights application at Tumwater Falls
and Dryden Dam rather than BPA Al ternatively, BPA could apply

2-12



on behal f of Chelan County PUD. Chel an County PUD has expressed
willingness to assume the responsibility of hol di ng t he
certificate. Wth either plan, the right to divert water through
new f ishways would be ensured.

The steps necessary to obtain a water rights permt and certifi-
cate are as follows:

Submi ssion of application and fees

DCE review and public notice publication
Agency concl usions sent to applicant
Applicant's submttal of filing fee and
construction permt is issued

O O O O

o Upon construction conpletion, applicant is
i ssued water right certificate

The water rights process may be the nost time-consuming of all
the pernmits due to the lengthy review of each application.

However, if early <consultation is established and adequate
information is provided to the DOE, the water rights should be
established wi thout difficulty.

ARMY CORPS OF ENG NEERS

SECTION 404 PERM T

A Section 404 Permt nust be secured fromthe US. Arny Corps of
Engi neers for structures and work in or affecting navigable
waters of the U S., or for discharge of dredged or fill materi al
into waters of the U S Most of the fishway construction is
exenpt from Section 404, however, certain activities require that
a 404 Pernit be obtained. These activities include building the
left bank |adder at Dryden which is considered "new' construc-
tion, channel work and excavation upstream and downstream of both
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fishways in order to inprove the intake and exit hydraulics, and
tenporary cofferdans used for dewatering.

On the USCE s standard Section 404 form the applicant nust give a
detail ed description of the proposed activity (i.e., construction
met hods, structural designs and materials, soils, and conposition
of dredge tailings or fill), conplete information about the

project location, and a status list of all other permts. Dr aw
ings nmust be submtted which show the location and |ayout of the
proposed project. ' These drawi ngs can be prelimnary rather than

final designs.

Once the application is submtted to the USCE, a Notice of Appli-
cation is issued followed by a 30-day comment period. Duri ng
this time, public comments are accepted by the USCE and a public
hearing may be held if requested. The USCE also circulates the
application to local, state and federal agencies. This task
requires less tine if other permts have been approved. If there
are n3 objection: to the construction activity, a permt can
usually be issued within 90 days at a cost of $10.

U S. FOREST SERVI CE

SPECI AL USE PERM T

A Special Use Permt would be required if lands owned by U S
Forest Service (USFS) are wused during construction of fish
| adder s. This may be necessary for construction at Tumater
Fal | s. Tenporary fish passage during construction at the right
bank of Tumwater Falls Dam nmay require staging mnor construction
on USFS | and. At this time, however, activities are planned only
o land owned by Chelan County PUD. Figure 2 is a land ownership
map for the Tummater Falls area.
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Should a Special Use Permt be necessary, the USFS prefers that
the contractor apply for the permt rather than BPA The perm t
holder is directly responsible for the use and treatnent of USFS
| ands. The Tumwater Falls work may only require a letter of
aughrori zati on. Revi ew and approval of construction plans and
schedules w || require approximately tw weeks if adequate
information is supplied to the USFS There is no cost to the
appl i cant. There are no tinme limts as to start-up or duration
of construction. The only condition requires that the contractor
conply with the uses and terns agreed upon prior to issuing the
permt.

WASHI NGTON DEPARTMENT OF TRANSPCORTATI ON

As nentioned in the previous section, the Wshington Departnent
of Transportation possesses a right-of-way along the |eft bank of
the Wenatchee River at Tunmwater Falls. The Tummnater Falls
project wll involve using a portion of this land during
construction for stationing equipnent and supplies. As such, a
General Use Permt nust be secured from the DOT.

To initiate the process, a letter should be submtted to the DOT
describing the project and the type of tenporary access needed.

The DOT will then send a guide form describing the information
required of the applicant. This usually includes the area needed
for the project, location, duration of construction, and purpose
of | and use. After approximately one nonth's review, the permt
is 1ssued without charge. Should the construction schedule be

extended past initial plans, extensions to the General Use Permt
can be obtai ned.

OTHER PERM TS AND EASEMENTS

The area surrounding Dryden Dam excluding the dam itself and a
ome acre |lot in the mddle of the river, is owned by private
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| andhol ders. Al though there are roads leading to the right and
left dam abutnents, they are on private property and tenporary

easenents nust be granted if they will be used during construc-
tion. The road to the left abutnent also crosses the Burlington
Northern Railroad right-of-way. Land ownership at the Dryden

site is shown in Figure 3

Presently, Chelan County PUD has prescriptive rights to access
Dryden Dam for maintenance by the two roads nentioned above.
This means that Chelan County PUD has the right to access the dam
since the structure has existed for over seven years and is
encl osed by other property owners. Approval for construction
access nust be secured in one of two ways; either BPA can becone
attached to Chelan County PUD s prescriptive rights by |egal
transfer, or BPA nust receive tenporary easenents from the
appropriate |andowners.

Additionally, formal authorizations will be required from Chel an
County PUD since they own both Tummater Falls and Dryden dans.

Cose contact has been maintained with Chelan County PUD
concerning the projects and this authorization should be easily

obt ai ned.
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